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The lubricant stick (or bulk 
lubricant used with standard 
gun and accessory fitting) is 
forced into the valve through 
the plug stem. A ball check 
prevents the line pressure from 
escaping. 





The lubricant is forced out- 


; ward from the stem lubricant 

POSITIVE, CONTROLLED oS 
’ , spaced lubricant pockets in the 

body which line up with the 


LUBRICATION SEALS ER ee 
AND PROTECTS QCf. | 
PLUG VALVES 





There are two short lubri- 
cating grooves on the plug and 
two long ones. The _ short 


acf Lubricated Plug Valves are tight against [ps grooves are the ones which pass 
; : over the ports when opening or 


head leaks and are protected against wear and ; closing the valves. These 
corrosion by the full distribution of the lubricant ‘ grooves are isolated from the 


over the internal working surfaces of the plug lubricating system when the 
valve is being operated so there 


ae aay 4 i \ ; is no possibility of forcing the 
Line fluid is protected from lubricant contam- a lubricant into the line. In full 
: open or full closed position all 


ination by a unique ac¢f feature that forces = four grooves receive a full 
all excess application of lubricant to escape ; charge of lubricant which 


around the neck of the plug to atmosphere. spreads fully over the surface 
of the plug and body when the 


Other good reasons for specifying ac¢ Lubri- Sk MRICS cet valve is operated. 
cated Plug Valves are: 


Full Pipe Area Ports, Non-Wedging Cylindrical 
Plug Provides Easy Operation, Maximum Flow te Ur. tae Y 4 
Efficiency, Patented Teflon* Head Gasket. Se es Se When the valve is fully 
. i L 3 & lubricated any excess lubricant 
Specify acf Plug Valves and be sure of efficient, = oP is forced out of the body around 
trouble-free service. fe . the neck of the plug—it never 
: _ enters the line. In this way 
acf Valves are available through your industrial ; there is positive visible indica- 


jobber or supply store. tion that the valve has been 
fully lubricated and over-lubri- 


cation with the attendant con- 
tamination of the line fluid is 
impossible. 
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GCE 18 4 ROGITTERED TRADEMARK OF 
PLANT, MISSOURI CITY, TEXAS OCF mOUSTRIES. INCOMPORATEO 
MAILING ADDRESS: P. O. BOX 2117, HOUSTON, TEXAS OUPONT TETRAFLUOROETHYL ENE RESIN 


- : : Me Self-lubricating Teflon 
Check your ACF Representative for recommendations on the head gasket seals tight. The 
ACF Lubricant best suited to the lading carried by your valves ak . | lubricant grooves do not ex- 
or write for Catalog 400 on ACF Lubricated Plug Valves and au tend beneath the plug, leaving 


Catalog 800, Lubrication Manual for ACF Lubricated Plug Valves oe 4 ee the bottom space free for line 
; n pressure to force the plug 


Address Dept. S-12 
tighter against the head seat. 
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MANUFACTURERS OF A W- K™M GATE VALVES ¥ OCF LUBRICATED PLUG VALVES 
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CLAY PIPE 
SPECIFIED fl aR, Sie i 
for Sanitary Sewers in the New J)" 


Contractor: J. S. Brown-E. F. Olds Plumbing and 
Heating Corp., El Paso, Tex. 


Air Force Academy Ba conan 


Trenching: Smith-Nesbitt Co., Pueblo, Colo. 


Pipe Installation: Moore Pipeline Construction 
Co., Lubbock, Tex. 


COLORADO SPRINGS, COLO. The sanitary 
sewer installation at the new “West Point of the 
Air” calls for nearly 10 miles of pipe—and Vitri- 
fied Clay is in the specifications for the entire 
system. 


When building for the future, quality and per- 
manence are the top considerations. That’s why 
large important projects call for Clay Pipe. When 
Vitrified Clay goes in, it is a well accepted fact the 
pipe will last. It is the only pipe that’s absolutely 
safe against all forms of chemical deterioration. 
It does not rust; sewer gases do not corrode it; 
acids and alkalies do not soften it. And for final 
proof of quality, Clay Pipe is sold with a written 
guarantee—a vote of confidence matched by no 
other pipe manufacturers. The next time you plan 
and install new sewerage lines, specify Vitrified 
Clay. Jt never wears out. 


Wrified 


ae Claw 
NATIONAL CLAY PIPE .-° THE PUBLIC “*-, 
MANUFACTURERS, INC. . ° 
1820 N Street, N.W., Washington 6, D.C. rs KN OW? < 


ATLANTA 3, GA., 206 Mark Building P CLAY PIPE is BEST _* 


CHICAGO 2, ILL. 

Room 2100, 100 N. LaSalie Street 
COLUMBUS 15, OHIO 

311 High Long Bidg., S East Long Street 
LOS ANGELES 16, CAL., 703 Ninth & Hill Bidg. 
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J-in-| REGULATOR STACK 


The simplicity of F & P Model 1050A Chlo- 
rinator is truly an outstanding example of 
modern instrument engineering. Originally 
designed with individual regulators, the first 
F & P Chlorinators were vastly superior to 
any other chlorinators then on the market. 
Taking advantage of their product lead, F & P 
engineers continued researching optimum 
chlorinator design and performance, and came 
up with a new idea—stacked regulators! 


The 3-in-1 regulator stack shown above 
combines (1) differential pressure regulator, 
(2) vacuum breaker and pressure relief, and 
(3) vacuum regulator and safety shutoff into 
one convenient unit. This design simplifies 
the flow system by reducing .he amount of 
piping required and arranging the regulator 
components in line . . . in one, easy-to-service 
package. Components are made and tested 
separately ... assembled ...and then retested 
as an integrated unit. F & P is the only com- 
pany able to offer this 3-in-1 regulator feature. 


*Patent applied for. 





simplifies construction, 
minimizes maintenance 


of F & P chlorinator 


Other features that make this F & P chlo- 
rinator an outstanding buy in trouble-free 
performance and economy include: depend- 
able, positive-acting safety system . . . direct 
reading flowmeter—you see the rate of flow! 
... built-in capacity flexibility, ranging from 
0.1 ppd to 2000 ppd... construction mate- 
rials completely inert to chlorine corrosion 
... accuracy well within +4% ...no special 
skills required to install or operate. 


The fiber glass plastic cabinet, available in 
a variety of colors, is completely resistant to 
corrosion ... never requires painting or coating. 


Get all the facts on the performance-tested 
Model 1050A Chlorinator by writing for Cata- 
log 70C140. If you’re from Missouri, we’ll be 
happy to send you a list of see-it-for-yourself 
installations. Write Fischer & Porter Com- 
pany, 227 Fischer Road, Hatboro, Pa. In 
Canada, write Fischer & Porter (Canada) 
Ltd., 2700 Jane Street, Toronto, Ontario. 


FISCHER &2 PORTER CO. 


Complete Process Instrumentation 
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JEFFREY Collectors remove 


mill scale...greatly lengthen life 


of rolling mill bearings 


Jeffrey mill scale collectors at 
Pollak Steel Company, 
Marion, Obio. 
Eighty-five tons of scale and grease removed in six months! 
That’s the remarkable record these Jeffrey collectors have 
established . . . putting nearly 3 millon gallons of process water 
back to work daily at this rolling mill. 

Bearing life on their rolling mill has been increased 
enormously, according to the plant’s operating men. There’s 
no abrasive scale in the water to cause excessive 
wear on bearings. 

Jeffrey sanitation engineers will help solve your water 
conservation or sewage treatment problems—a complete system 
or individual units. The Jeffrey Manufacturing Company, 
996 North Fourth Street, Columbus 16, Ohio. 


Cow 


CONVEYING + PROCESSING + MINING \ 
EQUIPMENT...TRANSMISSION MACHINERY Pe = Ee | = E> EW 
-_ 


---CONTRACT MANUFACTURING 
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MUELLER. 
COPPER meter yokes 


if your meter settings look like this... try this! 


Just count the fittings .. 


4—Nipples 
3—Elbows 
1—Reducing Elbow 


1—Bushing OR 1—Mueller Copper Meter Yoke 
1—Coupling 

1—Union 

2—Meter Couplings 


an Ver X 


Straight line type | Flexible type Horizontal type [neuen 
Mueller Copper Meter Yokes for any installation! 


Call your Mueller Representative (a? MUELLER Co. 


- write direct for details on the full line 
or write direct for detatls f DECATUR, ILL. 
of Mueller meter setting equipment. 
iy Factories at: Decatur Chattanooga, Los Angeles; 


in Canada: Mueller, Limited, Sarnia, Ontario 
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DOUBT AND WATER 


Chicago, Ill.—Installing 24” Mechanical Joint cast iron pipe for water line 
rerouted due to construction of underground garage beneath Michigan Avenue. 


When you choose pipe there should be no doubt . . . no single reservation 
as to its performance, 

You can be sure when you specify cast iron pipe. Its long life. dependability, 
economy are built in—end result of five individual strength factors . . . all vital. 
These factors... listed at right... have rolled up a service record 

unique in industry. 44 cities in the United States and Canada are still 

using cast iron water mains laid a century and more ago. 

Hundreds of others are nearing the century mark. 

And today’s modernized cast iron pipe, centrifugally cast, is even 

tougher, stronger, more durable. 


What other pipe can offer you such assurance of performance? 
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DON’T MIX! 


Dependability is based on strength. 
Strength is based on these five factors 


CRUSHING STRENGTH... Standard 6” Class 150 cast iron pipe will withstand 
a crushing load, under standard tests, of 17,900 pounds per foot . . . important where 


heavy fill or unusually heavy traffic loads must be overcome. 


BEAM STRENGTH. . . Settlement or disturbance of the soil by other utilities or 
resting on an obstruction places a heavy strain on pipe. 6” Class 150 pipe bears up under 


a load of 20,790 pounds and deflects 2.32 inches. 


BURSTING STRENGTH... The average of many tests proves that standard 
6” Class 150 cast iron pipe will not burst until subjected to internal pressure 


of 3000 pounds psi . . . ample to resist water hammer or unusual working pressures. 


JOINT STRENGTH ... A full range of leak-proof, low cost, easy-to-assemble 


joints and fittings are available to meet all conditions. 


CORROSION RESISTANCE ... Cast Iron Pipe resists corrosion effectively . . . 
vital factor in its demonstrated long life and dependability. 


*Based on independent laboratory tests. 


Tampa, Fla.—Installing large diameter trunk water mains 
from the pump station through the city and out to some of the 
‘fast growing residential sections. 


® 


Cast Iron Pipe Research Association, Thos. F. Wolfe, 
Managing Director, Suite 3440, Prudential Plaza, Chicago 1, Ill. 
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iy ATLANTA 


Ie Nt Vite FOR ITS FUTURE WATER NEEDS 





Fast growing Atlanta, Ga., is one of many forward-looking cities 
in the U. S. A. which is making sure today that there will be no 
water shortage in the years ahead to retard city progress. 

For the past five years, Atlanta has carried on a planned expan- 
sion of its water system under the direction of Mr. Paul Weir, 
general manager of the City’s progressive Department of Water 
Works. Approximately 85 miles of cast iron distribution and feeder 
mains have been laid each year. 

Present daily water requirements of Atlanta are 60 million gal- 
lons. By 1960, it is estimated they will be 68 million gallons, and 
by 1970, 90 million gallons. 


When your community plans extension or improvement of its 
water system, be sure to specify — 


Permanent CAST IRON PIPE 


“America’s No. I Tax Saver’’ 


No other pipe has ever matched its proven record of longevity, 
dependability, low maintenance cost and long run economy. That’s 
why it has long been known as “America’s No. 1 Tax Saver.” 


Our Company does not manufacture 
Cast Iron Pipe but supplies many of 
the nation’s leading foundries with 
quality pig iron from which quality 
pipe is made. 
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Motor Operated 
Stand with Integral 
Control Equipment. 


Power actuation is available as a complete carefully engi- MOTOR OPERATED VALVE 
neered unit. Actuation may be by electric motor, air motor, 


or air or fluid cylinder type motivation. The power unit is 


compact and self contained, with sturdy supports which 


attach to the top of any Ludlow or Rensselaer Type Valve. 


Manual operation is provided for all electric and air 
motor operated valves. Our engineers will be glad to help 
you lay out a plan based on our many years of experience in 
power actuation systems of all kinds for all purposes. 

A wide selection of floor and bench stands, geared and 
non-geared, all types of indicators, check valves and air 
release valves are available for the modern pumping station. 

F-M 


FLOOR INDICATOR 
STAND POST 


uDLow& Rensselaer 
@on.ow) Essa) VALVES & HYDRANTS 


Since 1861 THE LUDLOW VALVE MANUFACTURING CO. Troy, N.Y. 
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At the Racine Avenue Station of the Metropolitan Sanitary 
District of Greater Chicago: Twelve Allis-Chalmers 72-inch 
Type SP pumps ranging in capacity from 375 to 500 cfs; 
driven by Allis-Chalmers Type AK synchronous motors 
ranging from 1000 to 1750 hp. 











At the Saturnino de Brito Station, Rio de 
Janeiro, Brazil: Six Allis-Chalmers 10 x 8 
Type PWG pumps ranging in capacity 
from 1000 to 2700 gpm; driven by Type 
AW drip-proof > induction 
motors ranging from 100 to 125 hp. 


it’s Allis-Chalmers Equipment 
For Dependable Sewage Disposal 


Down in Rio de Janeiro where 3 
million people live on a narrow strip of 
land squeezed in between the moun- 
tains and the ocean, there just isn’t 
room for sewage treatment facilities 
Instead, Rio has developed a large sys- 
tem of “galleries” or collection points 
from which waste is collected and dis- 
charged into the sea. This system re- 
quires a network of small pumping 
stations between the galleries and the 
main pumping stations. As a result, 
Rio has a greater number of sewage 
pumping stations than any other city 
in the world — all equipped with Allis- 
Chalmers pumps, motors and control. 

Up in Chicago, where the sewage 
disposal system has been acclaimed one 


of the ‘““Seven Modern Engineering 
Wonders,” Allis-Chalmers pumps and 
motors help in handling more than a 
billion gallons of sewage a day. 

For large jobs or small, Allis-Chalmers 
offers the widest range of dependable 
public works equipment — for all the 
advantages of “one source” responsi- 
bility: motors and generators, pumps, 
compressors, condensers, motor control, 
transformers, and switchgear. 

An Allis-Chalmers team of experts 
will gladly help you or your consultants 
plan an efficient expansion or moderni- 
zation program. Your local A-C repre- 
sentative will arrange the meeting. Call 
him, or write Allis-Chalmers, General 
Products Division, Milwaukee 1, Wis. 


A-5435 


ALLIS-CHALMERS 
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HOW TO SAVE MONEY 
ON POWER OPERATED VALVES 


More and more water and waste plants are 
streamlining operations with power operated 
valves for remote or automatic operation. And 
in most of these plants, Rockwell-Nordstrom 
lubricated plug valves are a part of the closed 
specifications. Here’s why: 

SIMPLER, LESS COSTLY OPERATORS: 
Quarter-turn, lubricant-smooth operation means 
less torque and shorter movement for full open- 
ing or closure. No extra heavy force needed to 
wedge or free seats. 

LOWER MAINTENANCE: The pressurized lu- 
bricant that assures positive leakproof shut-off 


ROCKWELL- 
Nordstrom 
VALVES 


Lubricant Sealed for 
Positive Shut-Off 


also prevents metal-to-metal friction wear for 
longer valve life at lower cost. 


INSTANT OPERATION: The tapered plug seats 
perfectly on a “cushion” of pressurized lubricant 
... stuck valves can’t cause costly or hazardous 
flow control errors. 


Rockwell-Nordstrom valves are available in a 
full range of sizes and pressure ratings for elec- 
tric, pneumatic and cylinder operation. 

Write for complete details: Rockwell Manu- 
facturing Company, Pittsburgh 8, Pennsylvania. 
Canadian Valve Licensee: Peacock Brothers 


Rockwell Manufacturing Co. 
Pittsburgh 8, Pennsylvania 


Please send me Bulletin C-5200. 


Please have your sales engineer call. 
Nome 
Address 


City 














Greenville leads the way in South Carolina with this enlarged, completely modern sewage treatment plant. Design of plant by: 
Wiedeman and Singleton, Consulting Engineers, Atlanta. 


Greenville remodels and expands plant 
with modern P.F.T. equipment 


Greenville becomes the first large 
South Carolina city with a sewage 
treatment plant to keep pace with 
the area’s rapid industrial growth. 
The plant built in 1939 has recently 
been enlarged and completely mod- 
ernized. 


Two 85-foot digesters with P.F.T. 


Floating Covers have been added to 


the four existing 75-foot digesters, 
also equipped with P.F.T. Floating 


Covers. Two new gas-oil fired P.F.T. 
#750 Sludge Heaters assure com- 
pletely automatic control of digester 
temperatures. 

Increased flow from growing Green- 
ville is handled efficiently with en- 
larged secondary treatment facilities. 
The 10 existing rotary distributors 
have been replaced with six P.F.T. 
113-foot and four 24 136-foot 


distributors. 


waste treatment equipmeni 
exclusively since 1893 


PACIFIC FLUSH TANK CO. 
4241 Ravenswood Avenue 
Chicago 13, Illinois 


BorT CHESTER, N Y. SAN MATEO, CALIF. . CHARLOTTE, N JACKSONVILLE . DENVER 
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‘“We have excavated 
lengths of Transite 


after 20 years of 
service and have 
found no sign of 
tuberculation...”’ 
says Consulting Engineer 


Leigh O. Gardner 
Yost and Gardner, ea 


Phoenix, Arizona 





contributing to its economy. Its 
light weight, handleability and 
easy-to-join Ring-Tite Coupling 
keep our clients’ final costs low. 
We find a continuing economy of 
operation throughout its long life. 
We have excavated lengths of 
Transite after 20 years of service 
and have found no sign of 
tuberculation . . . the smooth inside 


valls ving it sti Ww 
wall PSOvaNS t still has lo Early installation aedliienain Seen, Arisona, 


coefficient of friction and therefore where Transite has served since 1934. Still factory- 
smooth, these Transite water mains will contrib- 


highest carrying capacity.” 
8 ying p y ute to pumping economy for many years to come. 4 vw, 


Li Gay 


PR dl 
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Crews of F. J. Gallagher Trenching Co. installing 14” line in Tucson, Arizona 


The lasting smoothness of Transite Pressure Pipe 
lowers operating costs ...lets you cut installed costs, too! 


Add Transite’s interior smoothness to its non- 
tuberculating properties—and you see why it helps 
you design a water system that reduces community 
costs in two different ways. 


You reduce installed costs. For Transite’s high 
carrying capacity (flow coefficient, C=140) often lets 
you specify pipe of smaller diameter. And because 
Transite® can’t tuberculate, you can design the 
system with no need to allow for future reduction in 
carrying capacity. 

You reduce operating costs. Transite’s main- 
tained carrying capacity keeps pumping costs low. 


Its strength, durability and corrosion-resistance cut 
maintenance to a minimum, provide years of trouble- 
free service. 
The Ring-Tite® Coupling lets you 
effect further savings: speeds in- 
stallation to save time and labor 
costs; eliminates need for compli- 
cated equipment; assures tight seal 
at every coupling in the system. 


Let us send you booklet TR- 


160A. Write Johns-Manville, Box  Trnsite’s Ring-Tite 
Coupling assures a 


14, New York 16, New York. tight, lasting seal! 


Jouns-MANVILLE 
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HARTFORD BOOSTS 
WITH 6 MILES OF 


During me summer months when water 
demands were the greatest, higher sec- 
tions of the Hartford County Metropol- 
itan District experienced low pressure 
troubles. The problem was solved by 
constructing a 54-in. reinforced concrete 
pipe water line—the largest yet used in 
the district. This 6-mile project runs from 
the clear water basins at the West Hart- 
ford Filter Plant to a point near the Cedar 
Mountain Reservoir in Hartford. 


Like Hartford, many other cities are 
using concrete pipe to supply their ever- 
mounting water needs. That's because the 
smooth, non-corroding interior of con- 


a) 
a , 
Py 
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ITS WATER SUPPLY 


CONCRETE PIPE 


crete pipe provides maximum hydraulic 
efficiency. And its dense structure and 
tight joints prevent leakage and infiltra- 
tion. It also minimizes taste, odor and 
dirty water difficulties. 


Look into the advantages concrete pipe 
affords. You'll find its first cost is mod- 
erate, it requires little if any maintenance 
and it lasts many years longer. For the 
taxpayers, who pay the bills, the result 
is low-annual-cost water supply service. 


PORTLAND CEMENT ASSOCIATION 


33 West Grand Avenue, Chicago 10, Illinois 


A national organization to improve and extend the uses of portiand cement 
and concrete through scientific research and engineering field work 
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IN SHARON, PA. % 


TYLOX russer PIPE GASKETS 


*SPEED PIPE-LAYING * MAKE WATER-TIGHT JOINTS 


on Shenango Freeway Sewer Project 


This sewer line in Sharon, Pa., won’t have to be 
“dug up” in a few years to repair leaky or failing 
joints . . . despite the tough pipe-laying conditions 
apparent in the photo above. In specifying TYLOX 
Rubber Gaskets, engineers took advantage of a ENGINEERS: Chester Engineers, Consultants, Pitts- 
coupling material known for its ageless qualities burgh, Pa. 

.  - for its ability to make sewerage and drainage pipe CONTRACTOR: Joe David & Son, West Middlesex, Pa. 
joints leak-proof and root-proof for the life of 

the pipe itself. PIPE: 21” reinforced Concrete TYLOX-Coupled Pipe, 
But more than that, along with the certainty of menviastured at Gra, Pa., plant of The Concrete 
getting water-tight pipe joints, their TYLOX Se San Fran 

specification assured faster pipe-laying and therefore 

lower job costs . . . Flexible TYLOX is quickly 

assembled to the pipe, and permits fast assembly 


of the line. It compensates for pipe angularities, 
permits wet-trench jointing and immediate 4 A Mi LTON KENT 
backfilling. TYLOX, in fact, is the one pipe joint 


that meets all requirements of engineers, sanitary MANUFACTURING COMPANY 


officials and construction men alike. Specify 
TYLOX on your pipe jobs. KENT, OHIO 


PROJECT: Sharon, Pa., sanitary sewer along ap- 
proach to Shenango Freeway. 


427 West Grant St. ORchard 3-9555 
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WHEN RED WATER DISAPPEARED... 
complaints turned to compliments 


In a pleasant western community of about 
10,000 population, constant complaints about 
red water made life miserable for the water 
superintendent. All that has changed, now 
that Calgon is on the job. In fact, he tells us 
“Perfect strangers stop me in the street to 
compliment me on the crystal clear water 
this community now enjoys.” 

Red water has stopped because Calgon* 
Threshold treatment stablizes iron and man- 
ganese dissolved in well water at its source. 
The red (or black) water problem is licked, 
and the capital expenditure for a costly iron 
removal plant avoided 

Calgon is the easy and economical way to 
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keep your citizens or customers happy if 
your well water supply contains iron or 
manganese. 

Calgon engineers with experience in all 
types of water problems in all parts of the 
country are at your service. A letter or phone 
call will put a Calgon engineer to work on 
your water problem. 


*Calgon is the Registered’ Trade Mark of Calgon Company 
for its glassy phosphate (Sodium hexametaphosphate) 
products. 


CALGON company 


DIVISION OF HAGAN CHEMICALS & CONTROLS, INC 
He HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 
DIVISIONS: CALGON COMPANY, HALL LABORATORIES 





How to select the 
best filter rate controller 


Unless you check these 
7 vital points, you won't be sure 
you're getting the controller 
that meets all your requirements 


All controllers claim to fill your ma- 
jor requirements: 


(1) hold flow at desired rate 

(2) operate over wide ranges with 
low error 

(3) maintain rate automatically 


But the vital features outlined here 
determine whether or not you have 
selected the one type that gives you 
complete filter control. 


) 


3. PRESSURE LOSS 


In other controllers, plates and seats 
obstruct flow. Above cutaway view 
of Simplex Controller shows absence 
of obstructions. Its patented guillo- 
tine valve provides the full-line 
opening that gives you low pressure- 
loss (under 1’ at maximum flow). 


6. MAINTENANCE COST 


If used as controllers, ordinary 
valves require additional position- 
ers—pneumatic or electric. Results: 
more moving parts; more wear; 
reater maintenance costs. Simplex 
ype S Controller is self-contained, 
operates without these extras, re- 
quires virtually no maintenance. 


1, DIRECT ACTING 


Some controllers require pneumatic 
or electric positioners to hold the 
desired rate. When power fails, fil- 
ters run away. But all power can 
fail and the direct-acting Simplex 
Type S Controller (cutaway above) 
still keeps rate uniform. 


4. TOTAL INSTALLED COST 


Other controllers require expensive 
extras: straight pipe ahead of, or 
after, the unit; special pneumatic or 
electric positioners; additional wir- 
ing. In contrast, the Simplex Type S 
Controller is a complete, self-con- 
tained unit. 


NY alte 
Vv 


7. PROVEN PERFORMANCE 


To help you select the best control- 
ler, check with the men who run 
filter plants. Ask for their experi- 
ence. Map above shows a few 
Simplex installations. For others 
near you—with up to 25 years’ suc- 
cessful performance, please write us. 


2. ACCURACY TO END POINT 
Getting the longest filter run re- 
quires the most critical accuracy 
near the end point. That’s where 
other controllers fail by fluctuating 
widely. For comparison, see above 
straight-line accuracy of Simplex 
Type S Controller. 


5. SPACE REQUIREMENTS 


Controllers that require straight 
pipe runs waste valuable space, add 
greatly to plant cost. But, Simplex 
Type S Controllers are only 3 pipe 
diameters long, fit anywhere, hori- 
zontally or vertically, and eliminate 
hidden cost of straight pipe runs. 


GET THE FACTS ON 
SIMPLEX TYPE S CONTROLLERS, TODAY! 
SEND FOR FREE TECHNICAL BULLETIN 900 


SIMPLE X* 


VALVE AND METER COMPANY 
A SUBSIDIARY OF PFAUDLER PERMUTIT INC. 


Venturi Tubes + Flumes + Meters + Gauges 
Transmitters + Controllers + Tables + Air Valves 


bep.. 
Simplex Valve & Meter Co. Wo. : 
7 East Orange St., Lancaster, Pa. 


Please send me new Bulletin 900. 
NAME 


ADDRESS___ 


on 
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is the big extra you get 
with Honeywell Instrumentation 


Whether you buy a replacement part, a single instrument or a complete control system 
from Honeywell, you get service that no other instrument manufacturer can match 
for completeness. 
It is service that begins when you first decide you need instruments, and continues long 
after they’re installed. It includes: 
¢ Preliminary engineering, even before specifications are written. 
¢ Application engineering for installation and startup. 
¢ Service engineering help from your nearby Honeywell branch, which has a completely 
staffed installation department. 
Service and instruction manuals with each order. 
Periodic service and swift help in emergencies. 
Ready availability of parts and accessories from branch offices and Honeywell’s 
Central Supply Depot. 
Training of your operators at the tuition-free Honeywell Instrumentation Education 
Center. 
Your nearby Honeywell field ¢ngineer will be glad to discuss this service in light of your 
particular needs. Call him today . . . he’s as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne and Windrim 


Honeywell 
HH Pirate aw Coutiols. 
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AMPLE DEFLECTION TIGHT JOINTS 


Photo shows how easily Clow Bell- 
Tite joints handle casual curves or nor- 
mal grades without fittings. 


Full length, restrained joint, bursting 
tests prove Bell-Tite joint, even fully 
deflected, is stronger than the pipe. 


— 
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FAST INSTALLATION 
Above, Ciow 8” Bell-Tite pipe being 
installed at the rate of 25 joints per 
hour. No bell holes are required. 


“SIMPLE ASSEMBLY 


Wipe clean, lubricate, and push spigot 
into bell. When painted yellow stripe 
disappears, joint is bottle-tight! 


4 
CLOW L-TITE JOIN 
CAL inon pipe 
Here’s the new time-saving, labor-saving, money- sures up to 350 psi, the pipe itself meets all appli- 
saving way to lay watermain. A single gasket, rubber _cable provisions of AWWA, ASA, and Federal Speci- 
seal joint that requires no bolts or follower glands to _fications. Complete details 
make a tight, dependable joint. Listed by the Under- gladly rushed to you on 


writers’ Laboratories, Inc., for water working pres- request. 
* Patent applied for. 


“JAMES BS CLOW & SONS inc. 
201-299 North Talman Avenve, Chicage 80, Illinois 


Eddy Valve Compony, Waterford, New York 
lowa Valve Company, Oskaloosa, lowe 
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Underwater intakes laid in 93 and ’38 
are in “excellent condition” today 





Sketch of Syracuse's water supply system. The lake source is about 20 miles from the city. 
Bethlehem has supplied thousands of feet of tar-enameled steel pipe used throughout the system. 


This photograph was taken in 1938, when the City of 
Syracuse was installing its No. 2 water intake in Skaneateles 
Lake. Like No. 1, the newer intake consists of 54 in. ID x 
% in. steel pipe joined into sections on shore, floated 
to position, lowered to the lake bottom, and connected by 
divers. Intake No. 1 measures 6419 ft; No. 2 is 4213 ft long. 

The 1938 intake pipe was supplied by Bethlehem in 30-ft 
lengths. It was coated and lined with modern spun coal-tar 
enamel, a big improvement over the asphalt coatings used 


on the older line which was installed back in 1893. 


Here's what the City’s Division of Water reports: “Inspec- 
tions of the exterior of the intakes by divers indicate that 
both are in excellent condition today.” 

Similar reports from all parts of the country make it 
clear beyond doubt that tar-enameled steel pipe, properly 
installed, will give excellent service and long life under the 
very toughest conditions. 

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products ore sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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ADVERTISEMENT 

New Booklet for 

Home Builders on the Handling 
and Treating of Sewage 


\ free booklet entitled “The Home 
Builder’s Guide to Effective Sewage 
Disposal” has just been made avail- 
able to engineers, architects, munici- 
pal officials, and other interested par- 
ties for distribution to builders in their 
area. 

The new 40-page booklet covers a 
comprehensive variety of situations 
encountered by builders in the collec- 
tion, disposition, and treatment of 
sewage as it pertains to housing devel- 
opments. It also includes examples of 
how these situations have been han- 
dled . . . giving approximate costs per 
home where possible 
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Patterned on a case history style of 
presentation, the new booklet spells 
out the ABC's of sewage handling for 
projects of 1 to 1500 homes. 

The text is nontechnical and illus 
trated with simple drawings for quick 
comprehension. Even builders with 
no experience in the field will find the 
booklet easy to understand. 

For copies of this timely, pocket 
size booklet, contact Yeomans Broth 
ers Company, 1999-9 North Ruby St., 
Melrose Park, Illinois, or their repre- 
sentative in your area 


Free Periodical 
on Pumping and 
Sewage Treatment 

The Yeomans Guard is a useful 
publication concerned with pumping 
materials and the effective treatment 
of wastes—both domestic and indus 
trial. It is available to you. A copy of 
the current issue will be sent to you 
promptly upon request Contact your 
local Yeomans representative, listed 
in the Yellow Pages of your tele- 
phone book under “*Pumps’’—or write 
Yeomans direct. 


ADVERTISEMENT 


for pumping domestic and industrial wastes... 
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This Shone ejector has been 
in operation for 68 trouble- 
free years—in the Auditori- 
um Hotel (Roosevelt Col- 
lege), Chicago, Illinois. 


YEOMANS pneumatic ejectors cut service costs because 


eNO ROTATING PUMP 


THERE’S NOTHING Bigs 


eNO AIRTIGHT FLOATS 


TO WEAR OUT e NO HIGH-SPEED 


SHAFTS OR BEARINGS 


With Yeomans pneumatic ejectors, maintenance costs are 50% to 75% 
lower than with the best centrifugal pumps. The secret? Simplicity of 
design. Yeomans pneumatic ejectors are built to give you decades of 
trouble-free service—in fact, they will outlast your system. 

They're recommended for low gallonages. Even the smallest Yeomans 
ejector will pass solids up to the size of the inlet and discharge valves 
.-» minimum of four inches. No danger of clogging. 

They're safer, and completely sanitary. Fully enclosed, hermetically 
sealed. Dangerous hydrogen sulphide gas is never released. 

Yeomans manufactures both centrifugal pumps and pneumatic ejec- 
tors, but recommends the ejector where extreme dependability is 
required. Among the seven models and more than 100 sizes there is a 
pneumatic ejector that will exactly fill your needs. 


Manufacturers of: pumps for drainage * sewage * con- 
densation return * water supply and circulation * equip- y EO M A N s 
ment for treat t of di ic and industrial wastes. 





YEOMANS, 1999-9 N. Ruby Street, Melrose Park, Illinois 


Please send me literature on the pneumatic ejectors | have checked. 
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With Valves... there’s nothing like the silent treatment! 





CHAPMAN Tilting Disc Check Vaives 


Add it all up. With Chapman Tilting 
Disc Check Valves you get no flutter, 
no vibration, no slamming or jarring or 
scraping of disc and seat. You get fast, 
sure and quiet operation at all times. 

This is the silent treatment for valves 
and what it means to you is a matter of 
dollars and cents. You have less head- 
aches, less trouble, less maintenance for 
valves and system even under severe op- 


erating conditions. 


This silent treatment is an exclusive 
with Chapman Tilting Disc Check 
Valves in iron and steel . . . has been for 
years. These quick and quiet valves 
handle fluids or gases under a wide range 
of pressures. 

You can order them for replacement 
or new systems. Why not, right now, 
check our Catalog 30-A? If you don’t 
have a copy readily on hand, write for 
it today. 


ZEON 
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Here’s the Inside Story 


When the flow is on, “airfoil disc,” 
supported on pivot, floats on whatever 
flow there is. When the flow stops, disc 
drops quickly, quietly and firmly on 
special bevel seat. You'll note that 
there is sufficient space around disc to 
cut down flow resistance. 


THE CHAPMAN VALVE MANUFACTURING CO. 


INDIAN ORCHARD, MASSACHUSETTS 
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Improve your safety program 


How to work with Chlorine 


with the new Hooker chlorine wall chart 


Since chlorine is as safe as the people 
who handle it, you can help ward off 
accidents by instructing your em- 
ployees on safe handling methods 

In concise, easy-to-understand 
terms, the new Hooker chlorine wall 
chart lists some precautions to be ob- 
served in handling tank cars, cylin- 
ders, and ton containers of chlorine. 

It tells some of the things to do and, 


equally important, some of the things 


not to do, with chlorine. 

It contains sections on first aid and 
advice that can 
minimize the effects of an accident 


emergency methods 


should it occur. 

Mail the coupon for a copy of this 
chart today. The wall chart supple- 
ments in easy-to-post form more com- 
plete and detailed engineering and 
safety information found in the 76- 
page book, “Hooker Chlorine.” 


HOOKER HOOKER TEECTROCHEMICAL COMPANY 


UNION STREET, NIAGARA FALLS, N. Y. 


CHEMICALS 





PLASTICS 
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HOOKER ELECTROCHEMICAL COMPANY 


1712 UNION ST., NIAGARA FALLS, N. Y 


Please send me a copy of the 
Chlorine Safety Chart 


Name 
Title 
Company 
Address 
City Zone 


State 


Niagore Falls - Tacoma * Montague, Mich. - New York « Chicago * Los Angeles 
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For digester gas storage 














PITTSBURGH 
‘DES MOINES 


HCSSUPE 





OVENS 


IN DISPOSAL PLANT SERVICE 


Efficient storage of digester gas in sewage plant 
operations is provided by Pittsburgh-Des Moines 
Pressure Spheres. Of unique Icosaphere® design, 
these modern vessels are more economical to con- 
struct, and consequently lower in cost to the 
purchaser. Let us present the facts and quote on 


your requirements. 


PITTSBURGH * DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES, SANTA CLARA, FRESNO, and CADIZ, SPAIN 


Sales Offices at: 
PITTSBURGH (25 3418 Neville Island DES MOINES (8). 919 Tuttle Street 
NEWARK (2) 1718 Military Park Bidg DALLAS (1 1223 Praetorian Bidg 
CHICAGO (3), 622 First National Bank Bidg SEATTLE (1). Suite 526, 500 Wall St 
EL MONTE, CAL P.O. Box 2012 SANTA CLARA, CAL., 625 Alviso Road 
DENVER (2 323 Railway Exchange Bidg 





The HERSEY DETECTOR (Fire Service) METER 


equipped with a bronze case Compound Meter on its 


by-pass, meets the demand for accurately measuring all 


rates of flow from small domestic services through ranges 
required for industrial purposes and for fire service lines, 
without obstruction to the flow. This combination success- 
fully meets the requirements of a large number of water 
works furnishing water through a master meter to con- 
sumers not under their immediate jurisdiction. 


Listed as standard under the re-examination service of 
Underwriters’ Laboratories, Inc. and approved by Factory Mutual Laboratories for 


use in Factory Mutual insured properties, also listed by Underwriters’ Laboratories of Canada. 


HERSEY MANUFACTURING COMPANY 


DEDHAM, MASS. 
BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA 
DALLAS — CHICAGO — SAN FRANCISCO — LOS ANGELES 
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In laboratory tests, a Builders Butterfly Valve was cycled over a quarter 
million times, and tested bubble-tight at 25 psi. This is equivalent to 
opening and closing a valve 12 times a day for over 55 years. Throughout 
this test, valve operation was easy at all times . . . no “freezing” whatso- 
ever was experienced. There was no sign of leakage at the gland and 
wear on shaft and bearings was negligible. 


@ 90° SEATING—truly balanced valve @ Valve seats of natural rubber reinforced with 
requiring no operator torque to stainless steel securely bonded into the rubber. 
maintain closed position. Seat cemented and secured for stress-free, rug- 


@ Adjustable mechanical stops to ac- ged bonding to valve body. 


curately locate valve disc in open @ Adjustable two-way thrust bearings insure that 
and closed positions. valve disc is accurately centered. 


If water means money to you, your client, or your community, investigate bubble-tight AWWA 
Standard Builders Butterfly Valves . . . built by specialists in water and sewage works equip- 
ment for these particular services. 


Valve body y - Request Bulletin 650-L1B which fully describes 
showing rubber these and other design features. Builders - 
seat reinforced Providence, Inc., 350 Harris Avenue, 
with shuiatees Providence 1, Rhode Island. 


steel inserts 
and anchored 
firmly in 
position. 
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. @ BUILDERS PROVIDENCE 
B--F INDUSTRIES@)i:: 
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Soil conserved... 


but how about our most precious possession...water ? 


Stop water waste...start water 
conservation now—with Badger Meters 


We are paying billions for land conservation and recla- 
mation because our very life depends upon it. And we 
are lucky — there’s land to reclaim. But what about 
our diminishing water supply? When that’s gone — 
then what? 

That’s why the time to start water conservation is 
now—with Badger Meters. They’re the best investment 
you can make for your community’s future. Badger 
Meters replace impractical and unjust flat rates with a 
fair-share, fair-pay program for everybody. Accurate 
metering proves to consumers that the best things in 

life are far from free. That’s when 
water waste stops — conservation 
noe dig begins. What’s more, Badger Meters 
fer warmer climates put your water system on a profit- 
able, business basis. 
Frou raat Mate Choose the specific meters you 
cold climates need from the complete Badger 
- Meter line of outstanding disc, tur- 
bine and compound meters — 5¢- 
inch through 12-inch sizes. They’re 
precision-engineered, using the fin- 
est alloys for lasting, accurate 
service. Call a Badger Meter repre- 
sentative for facts —or write for 
literature today. 


ris 


is 
| Badger Meters 
| ' have conserved it 
better for 
over 50 years. 
—=- 


BADGER METER MFG. CO. * 2371 North 30th Street 
Milwaukee 45, Wisconsin ¢ OFFICES IN PRINCIPAL CITIES 





1l Softening Plant at St. Cloud, Minnesota 
he country—went into operation this 
\ssociates, Consulting Engineers; 
Mechanical Contractor; Western- 
Construction; Richard Teague, 


x George Byers and Superin- 


a 


DeZurik Valve to admit water 
mains DeZurik Valves are in 


plant. Here’s what 


FRED THIELMAN, surerintenvenr, soys: 


‘In going over the specifications for the plant, we found that DeZurik Valves fitted the 


‘specs’ in most cases—-exceeded them in many! Since we've been in operation, our men 
have nothing but praise for these valves. They have given excellent results wherever they've 
been installed—especially the automatic units on flow control and those on backwash serv- 


ices. We're completely satisfied with them in every respect!" 


DeZurRIK 


DeZurik Valves are available in sizes 2" thru 20°. Representatives in all CORPORATION 


principal cities. Or for more details write to SARTELL, MINNESOTA 
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_ HORTON WATERSPHERES 
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are built in capacities to 250,000 gals. and 
other Horton elevated structures in sizes 
to 3,000,000 gals. ‘. 

Write our nearest office today for fur- 
ther information, estimate or quotations. 
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Chicago Bridge & Iron Company 


Atlanta © Birmingham ¢ Boston © Chicago © Cleveland © Detroit © Houston 
New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 125,000-gallon Horton Water- 
San Francisco © Seattle * South Pasadena © Tulsa sphere, 92 ft. to the bottom, 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 
GREENVILLE, PA, ond NEW CASTLE, DEL. erected for Tulsa, Oklahoma. 
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SYSTEMS 


Here, for the first time, is a complete valve 
and remote control system — now offered as a 
“nackaged” unit by S. Morgan Smith Co. It 
is designed to satisfy two basic applications, 
either singly or in combination: 

Where you need precise positioning 

and indication. 
Where you need remote control. 


The system is made up of three elements: an 
SMS-Rotovalve or R-S Butterfly Valve, a 
“packaged” hydraulic positioner or electric 
motor operator installed next to the valve, 
and a master remote control and indicator 
unit, that may be located anywhere from a 
few hundred yards to many miles away. 


For either modernization or new construc- 
tion, this system makes possible savings in 
supervisory costs at remote stations, gives 
better operating control, and increases pump- 
ing efficiency. It is suited to: 


Pressure control Altitude control 


Flow control Sump level control 

Pump check service Effluent control 

Throttling on a pump Filter water influent 

Reservoir control level control 
To obtain full information on the completely 
new SMS valve and remote control system, 
ask for Catalog 164. It is available without 
charge through any of our representatives, 
or you may write to S. Morgan Smith Com- 
pany, York, Penna. 


HYDRODYNAMICS 


sing Sees 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Rotovalves + Ball Valves + R-S Butterfly Valves * Free-Discharge Valves + Liquid Heaters * Pumps * Hydraulic Turbines & Accessories 
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MUELLER CO. 
growing with the gas and water industries 


Founded in 1857, just one hundred years ago, Mueller Co. has grown steadily with the vital industries 
it serves. 

In 1857: Only one company in the United States was furnishing gas to its twenty-one customers; water 
sold for a penny a bucket from wagons; Hieronymus Mueller worked in a one-room, one-man sop 
in Decatur. 

Today: Nearly 35 million Americans use gas for heating, cooking; more than 20,000 systems supply 
pure, fresh water to 130 million people; Mueller Co. is an organization with five modern factories, 
employing thousands of skilled craftsmen, manufacturing hundreds of quality products for water and gas 
distribution systems. 

The water industry has made tremendous progress...the gas industry has had spectacular growth... 
Mueller Co. has kept pace with this march of progress! 
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> engineering 
4 New ideas—for new products and 
improvements on current products—are 
carefully analyzed and any with merit are 
passed on to trained project engineers for 
development. Approved designs are 
produced in the Mueller pattern shops by 
skilled craftsmen, and tested exhaustively— 
insuring performance in your 
equipment of tomorrow! 





MUELLER: ENGINEERS... 


solving your problems of tomorrow-today! 







As a major supplier of the equipment used by water works 
and gas companies, Mueller Co. research, engineering and 
manufacturing facilities are constantly striving to solve 
your problems of the future...and the answers are being 
found! New products, methods and equipment are being 
developed, current ones are being improved to further aid 
the growth of our vital water and gas industries. 





research 


Metals, and other materials used 
in the manufacture of Mueller 
products, are subjected to rigorous 


tests and checks by laboratory technicians. 


This constant search is for 
improvements to provide longer life 
and safer operating methods in the 
products you are using today 
and tomorrow. 


* manufacturing 


Production methods are under 
study at all times to gain greater 
accuracy and quality. New 
machine tools and equipment are 
constantly being added to Mueller 
plant facilities to add still more 
precision to Mueller products. 
Dependability—today and in 
the future—is assured! 


1957 was a year of spectacular 
engineering accomplishment 

at Mueller Co. New engineering 
facilities were dedicated and 
from the boards of an expanded 
engineering staff came new 

and improved products. 

These products will soon be 
announced, and will be ready 
for you in ’58! 





nm Watertown, U. S. A. is a miniature city 


produced by the almost-lost art of 
diorama. Each tiny detail is reproduced 
in exact scale for its position in 
the scene and is proportioned to 
correspond to the overall “bird’s eye” 
view. The perspective of each item 
is exaggerated to create an optical 
illusion which amplifies the depth. 
Through this means, a view of 
approximately 20 miles has been 
reproduced in less than 48 inches. 


unseen...unheard... UNDERGROUND! 


Vital as the water and gas industries are, they receive little recognition for the vast facilities they must provide to serve 
their customers. Their products and their service systems lie underground—unseen and unheard. 

Yet the story of these underground facilities is both dramatic and interesting to the general public. People have a 
more definite respect for the problems of the gas and water industries when they see the maze of equipment bencath 
their towns 

To help tell this story, Mueller Co. has prepared “Watertown, U.S.A*...a spectacular diorama that shows the work 


and facilities necessary to serve a community. 
This is just one more way that Mueller Co. is looking to the future—the future of the vital industries which it serves! 


MUELLER CO. 


Factories at: Decatur, Chattanooga, Los Angeles; 
in Canada: Mueller, Limited, Sarnia, Ontario. 





Where performance is the measure 


F-M Power is the standard 





NOW 
7 IMPROVEMENTS 
in the Model 38F 0-P Diesel 


Latest improvements in the Model 38F O-P 
combine to increase the rating to 80 hp. per 
cylinder. All 7 are thoroughly tested and field- 
proven—making the “Little O-P”’ better than ever. 
1 One-piece piston with full floating piston pin. 
Mechanically simple, more reliable, lighter and 
still retains superior oil cooling feature. 
Vertical drive through a new coupling. The 
O-P now has an even wider range of speed 
operation from idle to full speed. 
Raised exhaust ports. Increases time between 
port cleanings and improves fuel consumption. 


4 Alternate starting options. Now available for 


increase rating to 


80 horsepower 


per cylinder 


Now rated at 80 hp. per cylinder at 1200 
rpm. the Fairbanks-Morse Model 38F 
5% Diesel is available in sizes from 
four to ten cylinders. 


all sizes: air motor start, electric start as well 
as distributor air start. 

Engine mounted oil bath intake filters. Elimi- 
nates intake pipe and remote filter mounting 
with its extra structural cost . . . more self- 
contained unit. 


Factory mounted controls for remote and auto- 
matic starting, scheduled acceleration, decele- 
ration and stop. Meets all requirements of 
both air start and electric start engines. 

New fuel injection pumps for improved han- 
dling of fuel at the increased rating. 


ADDS UP—more than ever before—to more power 
you with an O-P Diesel 


®) FAIRBANKS-MORSE 


a@ name worth remembering when you want the BEST 





Diese! and Dual Fue! Engines ¢ Diese! Locomotives « Rail Cars © Electrical Machinery © Pumps ¢ Scales «© Home 
g 


Water Service Equipment « Magnetos 
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it takes just two steps to assemble the FLUID-TITE Coupling 
Lubricate the tapered edge of the gasket. Then slide in the pipe 





— 





Major Advance In Waterworks Industry. K&M’s ex- 
clusive FLUID-TITE Coupling provides permanent, 
water-tight, root-tight connections. Allows deflection 
of up to 5°. Assembied in any weather 


SLIDE IT IN QUICK... 
IN 2 EASY STEPS 


IT’S “KaM’’ ASBESTOS-CEMENT PRESSURE PIPE WITH EASY-TO-INSTALL FLUID-TITE COUPLING 


Installation is fast and economical! It doesn’t require 
skilled labor, heavy machinery, or heavyweight 
coupling pullers. Install it in any weather. 

The seal grows tighter as the pressure climbs! Coupling 
rings expand as water mains fill. Rings have holes 
on one side for self-energizing action. 

It’s practically indestructible! “K&M” Asbestos- 
Cement Pressure Pipe is non-tuberculating, non- 
electrolytic, and corrosion-resistant. Its first cost 
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is often the last cost. Pressure remains normal — 
pumping costs stay low. 


Write today for more information. 


BEST IN ASBESTOS 


KEASBEY & MATTISON 


COMPANY «+ AMBLER « PENNSYLVANIA 





IOWA 


F | FOR FLOW CONTROL: | R FLOW CONTR | FOR FLOW CONTROL: | Ta in distribution and fire protection systems 


to connect to insert 
branch mains 2 valves into 
under pressure existing line 


Mechanical Joint ' Mechanical Joint 
Gate Valves in Tapping Valves , Cutting-in Valves 
Hub, Flanged, Mechanical Joint and Sleeves and Sleeves 


at) et) ba ee, sewage treatment and water filtration plants 


Flap Valves 


Sluice Gates 
Check Valves 


Plug Drain Val 
Flanged Gate Valves —— Se 


2" through 42° 


Few manufacturers can match Jowa in offering such a wide variety of valves, accessories 
and specialties for water filtration and sewage treatment plants, as well as for water Square-Bottom Valves 


distribution systems. It will pay you to call in an Jowa man before placing your order! 


int 
IOWA vatve comPANY ee 


Oskaloosa, lowa . A Subsidiary of James B. Clow & Sons, Inc. / \ 
catalog on request 
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lower installation costs FIVE WAYS 


with longer, stronger AMVIT Clay Pipe 
Outstanding Mechanical Joint 


of Plasticized Resins 
Gives Lower 


of Polyvinyl-Chloride 
Cost-In-Place 


A million dollar expansion program to increase production facilities for 
Amvit'was completed earlier this year. New horizontal extrusion machines 
now manufacture pipe in over four feet 'engths. 


Longer lengths lower installation costs, reduce the number of joints, 
lessen the number of pipe sections to be handled. Here’s how you can save 


on installation with Amvit: 


SAVES LABOR 


No other materials 
such as caulking, 
joint compounds, 
hot pots or ladles are 
needed to make the 
Amvit Joint. The 
joint is on the pipe 
delivered to the job 
ready for use. Noth- 


“ oo) 


ing else is needed. Just push the pipe 


t 


ogether and the joint is complete. 


2D i MMEDIATE BACKFILLING 

{¥ As soon as the joint 
is made, backfilling 
can start. No need 
to wait for unneces- 
sary delays caused 
by bad trench con- 


ditions, high-water table, unstable 
ground or running sand. Barricades can 
be removed and streets opened days 
sooner. 


3 QUICK TESTING 


No need to wait days to see if a line 
has passed test. A look at the com- 
pleted joint will tell. Thus, engineers 
can inspect and accept the line — 
the contractor to receive payment 
quicker. 


PERMITS DEFLECTION, 
ABSORBS SHOCKS 


Amvit is made from a plastic which 
has many characteristics similar to 


Amvit line being installed in Amherst, Ohio 


@T.M. Registered, 


rubber. It is pliable, permitting de- 
flection without leakage. It is resilient, 
can absorb shock and vibration. This 
allows for settlement of pipe in poor 
ground conditions after backfilling. 


5 COMPLETE FITTINGS 


Amvit is furnished on all standard fittings, 
as well as pipe. This will permit a uni- 
formly tight line from house wall to 
treatment plant. 


For more infurmation on how Amvit 
can help cut your sewer project costs, 
write or call American Vitrified Products 
Company, National City Bank Building, 
Cleveland, Ohio, or our office nearest you. 


American Vitrified 
Products Company 


MANUFACTURERS OF: Clay Pipe, Five Liners, Cloy 
Liner Plates and Concrete Pipe. 


Plants Across the Nation. . . prezit, indiene - Chicago, illinois - Cleveland, Ohio - Crawfordsville, Indione + Detroit, Michigan - East Liverpecl, Ohie 


Fenton, Michigan - 


Wa 


Grand Ledge, Michigan 
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New CRANE A.W. W. A. Valves 
give you a wider selection 


To meet special requirements, 


Crane now makes A.W.W.A. 
valves with two additional modi- UPPER — RING 


fications. One is all-bronze inter- SEALS OUT DIRT 


nal parts. The other is a double 

“OQ” ring stuffing box as an alter- . — 

nate means of stem sealing. = 

ae ae —_ LOWER “O” RING 

e basic design of Crane ' 

A.W.W.A. valves—with free-to- 3 SEALS INTERNAL 

rotate disc assembly —has never PRESSURE 

been surpassed for ease of opera- 

tion, positive seating, and low 

maintenance. With or without 

the new modifications, Crane 


A.W.W.A. valves are the most 
economical for any municipality. 


NOW—CRANE A.W.W.A. Valves with 
Double “O” Ring Stuffing Box 


Prefer valves with “‘O”’ ring stuffing box to the 
conventional type? Order them from Crane. Two 
Buna-N “O”’ ring seals are used. Lower ring 
seals in the internal pressure; upper ring is an 
external dirt seal and reserve pressure seal. 
Crane A.W.W.A. non-rising stem valves with 
“OQ” ring stuffing box are available with hub, 
flanged or mechanical joint ends. Also with 
ends for ‘“‘Ring-tite’’ and ‘“‘Fluid-tite’’ asbestos- 
cement pipe. All in sizes from 2” to 12”. 


a 
eR 


NI-VEE’ STEM 


vst 


Crane’s answer to your corrosive water 
problems—all-bronze internal parts 


J 
- ll 


SPREADERS Where required because of unusual water con- 


i 
ditions, Crane A.W.W.A. valves with all-bronze 
eet internal parts—body rings, discs, upper and 
lower spreader, gland and ‘“‘Ni-Vee’’* Type A 
DISCS stem—are available. With hub, flanged or 


bi — mechanical joint ends—in all sizes from 2” to 12”. 
a) BODY ; 
- i) stat rincs For complete information about Crane 


‘= A.W.W.A. valves, ask your Crane Represent- 


Bg penarl. ative for Circular AD-2108, or write to address 
below. 


l 
No. 480- Vy -BD hub-end valve. ***Ni-Vee"’ is a registered trade-mark of the International Nickel Co. 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING « KITCHENS @ HEATING ¢ AIR CONDITIONING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers in All Areas 
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How NEW is this Meter? 


It was built in 1913 . . . but it’s almost as new as 1957. Over the years, 
working parts have been replaced. Its performance matches every 
standard of modern metering practice. 

The parts used to repair this meter at its last overhaul are identical 
to those used in the latest Trident meters. They embody every thor- 
oughly tested advancement known to the science of metering. 


Designing modern parts to fit “old” meters has been a rigid Nep- 
tune policy for over 50 years. It is just one of the extra advantages 
that make Tridents a better buy . . . both for today and for the years 


to come. 





NEPTUNE METER COMPANY 
19 West 50th Street, New York 20, N. Y. 


NEPTUNE METERS, LTD. 
1430 Lakeshore Road, Toronto 14, Ontario 


























Branch Offices in Principal 
American and Canadian Cities. 
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Some Water and Sewage Works 
Legal Problems 


ATE CONSTITUTIONS and 


statutes provide a great store of 


1] 


detailed provisions governing the or- 
ganization, financing, management, 
operation and ownership of both wa 
ter and sewage systems, both publicly 
ind privately owned, and concerning 
local and municipal government and 
public authorities and local self rule 
Many legal problems in the fields of 
public water supply and sewage can 
without consideration 
state 


not be solved 
of the applicable 
and statutes. This paper ts 
tended to this field It 


necessity, limited to the problems im 


constitutions 
not in 
cover Is, Ol 
volving general legal principles 
Because it is in a distinct branch 
of law, the the rates 
charged by private companies engaged 
in rendering public water or sewer 
In fact 


regulation of 


service will not be considered 
an effort has been made to limit the 
paper to matters in which there is no 
distinction between publicly and pri 
The phrases 
and 


vately owned systems 
“public supply 
“public sewage agency” are used as 
both 
there is 


water agency” 


systems in types of 


However, 


meaning 
ownership. 
comment regarding liability of public 


some 


water supply agencies for fire losses 
and as to these there is a distinction 
in law based on the ownership of the 
system. General interest in the sub- 
ject required the making of this ex- 
ception in the coverage 

Since this article is written pri 


ED. NOTE: Mr. Murdoch prepared this 
urticle at our request as a brief summary 
and introduction to the subject of legal 
problems pertaining to water and sewage 
works. Persons interested in details of the 
subject with particular reference to water 
works should refer to the series of articles 
by the author on “Notes on Water Works 
Law” which have appeared in Water & 
Sewage Works during the past three years 





by JOHN H. MURDOCH, JR. 

Mr. Murdoch, former Vice-President of American 
Water Works Co., Inc., and Chief Counsel of Amer- 
ican Water Works Service Co., having reached 
the age for mandatory retirement under the com- 
pany plan, has been retired. However, he con- 
tinues active in the fields of water and sewage 
works law and management, from his office in 
Wynnewood, Pa. 





marily for managers and staff asso 
ciates in the agencies rather than for 
lawyers, and since it must be kept 
citations of authorities are not 
given. There will appear here the 
author’s conclusions or opinions on 
the law points covered based on his 
study of the authorities and on his 


experience in the field 


, é 
pbriet, 


Water Works and Streams 

Public water supply agencies are 
created and exist to perform a public 
function—to serve the public. As such 
they are in most cases vested with 
authority to secure a water supply 
from water sources within their state. 
When a public water supply agency 
uses a stream as a source of supply 
it lessens the flow in the stream and 
thus affects the interests of others 
having rights in the. stream. These 
conflicts of interest are so frequent 
that an understanding of the legal 
principles involved is essential to wa- 
ter works management 


Riparian Rights 


\ tract of land through which a 
stream flows or which borders on a 
stream and which is in the watershed 
of the stream is riparian land and the 


owner of such land has riparian rights 
which are part and parcel of his ripar- 
ian land. Those rights are property 
rights protected by the constitutions 
of the states and of the United States. 
The riparian rights include the right 
to have the waters of the stream 
reach the riparian land undiminished 
in quantity and unimpaired in quality 
except to the extent resulting from 
the “natural” uses of the waters by 
upper riparian owners or from such 
“artificial” uses as are considered rea- 
sonable undcr all the circumstances 
surrounding the particular use. The 
riparian rights consequently include 
the right to make use of the water on 
the owner’s riparian land for the 
“natural” uses of domestic or house- 
hold consumption and for stock wa- 
tering even though such “natural” 
uses exhaust the stream. Riparian 
rights also include the right to make 
such “artificial” 
the water as those involved in manu- 
facturing and irrigation—in_ both 
cases on riparian land. As regards 
such so-called artificial uses the ex- 
tent of use must be reasonable and 
that means generally that the use 
must be so related to stream flow as 
not to so deplete the stream as to 


reasonable uses of 
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interfere with downstream natural 
uses or deny to downstream users for 
artificial uses equal opportunity for 
such use. In fact it appears that arti 
ficial use will be held to be unreason 
if it perceptibly diminishes the 
the stream. What has been 
stated here applies to the states which 
follow the common law as to waters 
and which are the states in the humid 
In the states in the arid and 
emiarid form of the 
doctrine of appropriation for benefi 


} 


lal US¢€ 


ible 


flow o! 


sections 
sections some 
applies and in some states 
1 combination of common law ripari 
an rights and of appropriation is in 
The two systems of water law 

Much of what 
about rights in 
streams will have application only in 


force 
are widely divergent 
here 


will be said 


the riparian rights states 


Diversion Authority 
vs. Riparian Rights 


lt must be kept in mind that ripart- 
in water rights are rights to use and 
do not involve ownership of the water 
(On the other hand the state, as trustee 
the owner of the 
an the entity. Whether it owns 
the bed of the stream 
ippears to be unimportant—it has the 
control the stream and to 
ontinue in existence as a 
subject to the property rights 
of the owners of riparian land. From 
this legal principle it follows that the 
state and only the state has the legal 
to authorize diversion of flow 
for other than proper ri 

One who has ownership 


for the public, is 


the water or 
} 
right to 


h: ve it 


strean 


powell 


ing water 
parian uses 
of all riparian lands on a stream can 
divert the waters to non 
land nor authorize such 
diversion by others All that one 
purchasing his entire riparian rights 
freedom 


not validly 
riparian 


would acquire would be a 
from adverse action based on owner 
ship of riparian lands. Authority for 
diversion must be held from the state 


is the trustee for the public in owner 


ship of the stream, before a diversion 


can be considered fully authorized 
However, such state authorization fot 
diversion does not carry with it any 
divestment of riparian rights which 
might be the diversion 
One acquiring such diversion author 
ity from a may still be called 
upon to acquire the riparian property 
rights of those downstream from the 
Most public water 
supply agencies have or may secure 
from their states the right to divert 
Such an agency, 


invaded by 


state 


point of diversion 


I 


water trom streams 
it must be emphasized, does not ac- 
quire diversion rights merely by own 
ership of riparian land. Diversion ts 
not a riparian right 


& SEWAGE WORKS 

The riparian rights affected may be 
acquired by purchase; by open, noto- 
rious and adverse possession for a 
length of time sufficient under state 
law to vest title by adverse posses 
sion; or by the exercise of the right 
of eminent domain if the diverter be 
empowered by the state to take private 
property for a public use upon making 
just compensation. Most public wa- 
ter supply agencies are so empowered 


Diversion Requires 
Riparian Rights Release 

Where a public water supply agen- 
cy, duly authorized to divert, fails to 
secure release of or to acquire the 
affected riparian rights the owners of 
such rights may apply for an injunc- 
tion to restrain the diversion. Here, 
if the public interest would be ad- 
versely affected by having the diver 
sion restrained, the courts customarily 
refuse the injunction on condition that 
the property rights be legally acquired 
or permanent damages be paid. Pub 
lic interest will take precedence over 
private inconvenience if constitutional 
requirements of protection to private 
property be observed. 
It has been stated above that the 
mere ownership of riparian lands does 
not vest in a public water supply 
agency the right to divert water from 
the stream. A properly authorized 
agency is in a much stronger position 
than a mere riparian owner. If hold 
ing authority from the state it may 
divert water a riparian owner has 
no such right. The agency is perform 
ing a service to the public and upper 
riparian owners may well be subject 
to police power regulations regard 
ing contamination of the stream by 
uses on riparian lands which regula 
tions would not apply if merely pri- 
vate riparian owners’ rights were in- 
volved. A use on riparian lands might 
be held to be a restrainable public 
nuisance if it endangered a_ public 
water supply but, at most, a private 
nuisance if only a riparian right were 
involved 


Sewage Works and Streams 

The legal principles concerning pri 
vate rights in streams stated above 
under Water Works and Streams are 
equally applicable here. However, 
where public water supply agencies 
may draw their supplies from a stream 
a public sewage agency may use a 
stream as the means of carrying away 
its sewage effluent. In one 
case it is the beginning of the system 
and in the other, the end of the system 

\s with public water supply agen- 
cies, public sewage agencies perform 
a public function. They are created 


svstem 
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to perform this function and are en- 
dowed with the powers deemed essen- 
tial to its performance. From the 
provisions of some statutes dealing 
with the creation and powers of sew 
age agencies it would seem that the 
lawmakers believed that many powers 
were essential which would not be so 
considered in the light of present day 
knowledge of the science and arts of 
sewage disposal. While it is true that 
most systems require an ultimate dis 
charge into a stream, it does not ap- 
pear today that such discharge need 
create a public or even a private nui 
sance. Yet statutes have been found 
specifically exempting sewage agen- 
cies from all liability for public or 
private nuisances resulting from dis 
charge of sewage into streams. There 
are cases in the books refusing any 
relief to property owners whose prop- 
erty value had admittedly been de 
stroyed by the discharge of sewage on 
their lands. In these days of modern 
sewage disposal plants, similar facts 
would result in very different dect- 
sions. Sewage must be discharged and 
private rights may be subject to pub- 
lic necessity but when the necessity 
vanishes private rights become con 
trolling. 


Sewage Agencies Also Subject 
To Riparian Rights 


Since under the law of riparian 
rights the owners have a property 
interest in having their stream reach 
their land unimpaired in quality ex 
cept such impairment as results from 
natural or reasnable artificial uses on 
upstream riparian lands; and since a 
city could not conceivably be a ripari 
an owner as to all the property served 
by its sewage system; and since an 
artificial use which destroyed the use- 
fulness of a stream could hardly be 
considered a reasonable use ; it seems, 
on principle, that a city which invades 
the property rights of owners down- 
stream from its sewer point of dis- 
charge should make adequate compen 
sation for the taking of property or 
for its damages. 

With the possibility of modern dis- 
posal plants it would seem that an 
injunction might be issued by the 
courts, requiring either the prompt 
eradication of the objectionable condi- 
tions by the placing in operation of 
an adequate treatment plant or the 
acquisition of the affected property or 
property right. In case of a true pub- 
lic nuisance spreading beyond riparian 
owners in its effects, it would seem 
that the modern plants would be the 
only solution. 


\ direct conflict of interest develops 
when a public sewage agency’s dis- 
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charge contaminates a public water 
supply agency’s soure of supply. Here 
there is a public nuisance in which 
no person or entity can have a prop 
erty right and a situation calling for 
the application promptly of strong 
police power measures. Here the pub- 
lic interest in a pure water supply is 
the controlling factor—not the ripari- 
an rights of the water supply agency 


Occupancy or Use 
of Private Property 

In addition to invasion of private 
rights in streams which have 
considered above, both water and sew 


been 


age agencies at times find themselves 
involved in situations where it seems 
essential for them to occupy or use 
private property first the 
matter of water facilities or sewers in 
streets or roads. In most jurisdictions 
the owners of property abutting on a 
public street or road own the land 
occupied by it subject to the public's 
rights to travel over it. In built up 
sections the general rule is that the 
the subsurface of streets and 
such facilities as water lines 


Consider 


use of 
roads by 
and sewers does not constitute an in 
vasion of the property of the abutting 
owners. Complications develop, how 
ever, when a street or road is legally 
closed and the right of travel ceases 
The abutting take 
lear title to the street or road, sur- 
ace and subsurface, and unless some 
egal provision be made to maintain 


s 


owners usually 


the subsurface facilities in place, diff- 
culties may arise. Under the common 
law the situation is different in truly 
rural areas. In such areas the abutting 
property owner holds title to the bed 
of the road subject only to the right 
of public travel. Thus water lines 
and sewers in such roads are in pri- 
ate property. Property owners usual 
ly are content as such facilities avail- 
able for use add to the value of their 
property. 

Lines and other facilities of agen 
cies on private property outside of 
streets, alleys, lanes or roads are laid 
or maintained in vioiation of private 
property rights unless by some means 
rights be acquired. It must be re 
membered that before a right can be 
obtained by adverse possession the 
possession must be adverse, open and 
notorious for the requisite length of 
Since 
are usually buried under ground there 
is no open and notorious possession 
of the land by them unless there be 
surface indications of their presence 
in the land or other evidence of knowl 
edge of the occupancy by the owner 
of the land. 


time water lines and sewers 


Water and Sewage Agencies 
Liability for Damages 


At the outset it can be stated that 
both water supply and sewage agen 
cies, whether publicly or privately 
owned, are engaged in the perform- 
ance of a public function. However, 
privately owned agencies obviously 
are not engaged in a governmental 
function and it has been held that 
when a governmental unit or public 
authority offers water or sewer service 
it acts in a proprietary and not a gov 
ernmental capacity. The language of 
the opinions in different cases seem 
often to present conflicting reasoning 
and even confusion of thought. How- 
ever, the authorities 
agreement that for damages due to 
faults in construction, operation or 
maintenance of either water works or 
sewage systems the publicly owned 
systems are liable, just as a private 
corporation would be liable. 


seem to be in 


The one exception seems to be fire 
Fire fighting or fire protec- 
tion is a governmental function and 
there liability for failure 
in performance of a governmental 
function. Thus, with this one excep- 
tion, both publicly and privately 
owned water and sewage 
are liable for damages due to officers’ 
or agents’ neglect or failure to act as 
reasonable prudent men would act 
under the circumstances 


le SSeS. 


cannot be 


agencies 


It is very difficult to make a brief 
statement of even the bare essentials 
of the basis of damage claims based 
on negligence. For the purposes of 
this paper such a brief statement is 
here presented with the understanding 
that it could—or should—be supple 
mented with qualifications or condi- 
tions. 

Before there is a legal liability for 
damages in negligence cases seven 
elements must be present 
en elements are: 


These sev- 


1. Damages must have been suf- 
fered by some person. 
This person must be 
whom the actor 
of protection or assistance. 
The actor must have 
failed to do some act 


one to 


owes a duty 


done or 


The action or failure to act must 
have caused the damage. 

The action or failure to act must 
have involved an unreasonable 
risk to others. 


The action or failure to act must 
not have measured up to the 
standard of good practice under 
the circumstances. 

The have 


failure to act must 


been a failure to act in a way in 
which the actor was under a 
duty to act. 


Examples of Liability 


Some comments on some of these 
elements and some illustrative appli- 
cations of the principles are in order. 
Consider first the second element 
stated above. Water works operators 
are understandably concerned about 
drownings in reservoirs. These most 
often occur in distribution reservoirs 
which are closed to the public, and 
usually protected by fences. If the 
public be forbidden access to the res 
servoir, then anyone reaching or en 
tering it is a trespasser. The water 
supply agency does not owe a tres- 
passer a duty of protecting him from 
drowning. In a drowning case involv 
ing only these facts there is no liabil 
ity. As an aside—the “attractive nui- 
sance”’ principle has been held inap 
plicable to such cases. 

Turn now to the sixth element 
standard of good practice. The stand 
ard of good practice is the practice of 
a reasonable man under the circums 
This standard, for the pur- 
poses of the present discussion, is the 
practice of properly trained water or 
sewage works men. Ifa water or sew 
age works man acts or fails to act in 
the way a properly trained man in 
his position would act, then his con 
duct meet the standard of 
good practice 


tances 


dc eS not 


Turn now to number five element 

unreasonable risk to others. An un 
reasonable risk is one where the utility 
of the act is outweighed by the dan- 
gers involved. Certainly placing wa 
ter under pressure in city streets in 
volves the risk that it may escape and 
flood basements and wreck buildings 
The utility of the act of so placing 
the water lies in the fact that the in- 
habitants of the community are fur- 
nished a service essential to urban life. 
The act of placing the water in the 
streets—if done under proper condi- 
tions—does not involve an unreason- 
able risk to others. 

\ few illustrative applications will 
be considered. Public water supply 
agencies are held liable in damages for 
injuries due to water main breaks if 
the injuries were caused by negligence 
on the part of agents of the agency 
\s has been seen, the placing of the 
main in the street was not conduct 
involving an unreasonable risk to 
others but if those in charge of such 
placing used methods or materials 
which were not up to good water 
works practice and such improper 
methods or materials resulted in the 
break, then there was negligence and 
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\ duty was owed to those 
injured—the duty exercising proper 
care in installing and maintaining fa 
cilities for The failure to 
install the main properly or rather 
the act of improperly installing the 
main, was conduct which involved an 
unreasonable risk of harm to others 
When a break occurs—without negli 
but the water is not cut off as 


liability 


sery ice 


gence 
promptly 
tice would indicate as proper, there ts 
negligence in operation and liability 
The 


damage 


as good water works prac 


Liability depends on negligence 
principles apply to 


claims arising from broken or clogged 


sate 


sewer mains 

\ public water supply agency ren 
ders itself liable for damages result 
ing trom furnishing water dangerous 
to health if 
Here the 
wainst which the conduct in question 
is to be measured are very high. Pub 


lic health depends upon a safe public 


negligence be involved 


standards of good conduct 


water supply and conduct which mm 
perils such a supply does not measure 
Those stand 
raised in the 


up to proper standards 
ards have 


last nity 


to he 


been greatly 
‘ars and will probably con 
tinue raised. Cases decided be 
fore and as late as 1900 reveal water 
works conduct which would today be 
considered grossly hazardous to pub 
lic health being at the time considered 
non-negligent. With advancing know] 
edge of the causes and spread of dis 
and advancing knowledge of 
purification methods and of 
means of protecting the safety of wa 


eases 


water 


ter in a system, courts will be increas 
ingly critical of water works conduct 
resulting in contamination of water 
furnished consumers 

In general, the thought is that a 
public water supply agency should be 
held 


water which it furnishes its customers 


as warranting the safety of the 


\ food seller, or a boarding house is 
held liable if it furnishes food danger- 
ous to health even though no negli 
because it is 
that the 
human consumption. The 
that even 
though no negligence be present, the 


gence he present pre 


sumed to warrant food is 
safe tor 
claim has been advanced 
public water supply agency should be 
liable for furnishing unsafe water be 
should be assumed to have 
that 
consumers have no way of knowing 
whether the water they take from a 


must, of 


cause it 


warranted its safety. It is said 


public supply is safe but 
necessity, rely on the public agency 
which supplies it. No case has been 
found where that claim of warranty 
Good wa- 


that 


has been finally sustained 


ter works men can make sure 


SEWAGE WORKS 


the water delivered to the distribution 
system is safe and can make reason 
ably sure that it remains so through- 
out the distribution system up to the 
customer’s premises. No has 
devised by and 
most wealthy systems to prevent con- 
tamination within the customer's 
premises through syphonage 
traceable to improper proper 
plumbing facilities. Thus there would 
be no justice in holding the agency 
as warranting the safety of the water 
at the point it is consumed. Yet it is 
at that point, and only there, that the 
warranty if it could 
value 


way 


been even the best 


back 


use of 


existed have 


Claims for Fire Losses 

Some comments should be offered 
concerning claims against public wa 
ter supply agencies for five losses. As 
has been indicated above municipall) 
owned water supply agencies are held 
to be acting in a governmental capac 
ity when they supply 
fighting. 


fire 
\cting in that capacity the 
are not subject to liability for failures 
in performance. Privately 
agencies do not have this out 


water for 


owned 
How 
ever, such agencies furnish service for 
public fire protection under contract 
with the municipalities and the courts 
(except in Kentucky, North Carolina 
and Florida) hold that property own 
ers who suffer fire losses are not privy 
to such contracts and have no right 
to sue the agency for breach of con 
tract. They hold further that the 
agency owes no duty to the property 
owner to protect his property with the 
result that failure to protect is not a 
breach of a duty. Under the second 
element essential to liability for tort 
as stated above there is no liability 
even for failure to take proper steps. 
The cases indicate, however, that the 
agency does owe a duty to the prop- 
erty owner not to do positive acts 
which cause the damage. Actually 


shutting off a water supply during a 
fire would be 


an instance of such an 
act. This is distinguished from a fail- 
ure to act such as failing to install 
mains of adequate size for fire fight 
The three 
Carolina 


Ken- 
Florida 
owners 


service 

tucky, North 
hold that the are 
beneficiaries under the contracts and 
entitled to sue for breach 


Ing States 
and 


property 


However, 
they require proof of negligence 


Fire Service Contracts 


Obviously the wording of the fire 
service contracts becomes important 
If an agency agreed to protect all 
premises in case of fire and made the 
property owners third party benefi- 
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ciaries under the contract, the agency 
would be liable in case of breach of 
such contract. All that fire service 
contracts customarily provide is that 
the public representatives, in case of 
fire, may draw water through com- 
pany facilities to fight the fire. At 
most they fix a minimum pressure to 
be maintained at one or more critical 
This writer has 
never seen a contract for public fire 


points in the system 


service in which the company under- 
took to, or represented that its facili 
ties were adequate to, extinguish fires 
at all points or even at any particular 
point. There is, then, no such holding 
out or representing, as would justify 
a court in finding liability on the basis 
of an implied warranty. Companies 
are subject to regulation and if fire 
fact inadequate its 
strengthening may be compelled if the 
municipality be ready to assume pay 
ment for the such 
service 

It should not be 
that 
fire 
some occurence entirely independent 


service be in 


increased cost of 


from sight 
lead to a 


lost 
many circumstances 


loss. Some act or omission or 
of the water company first starts the 
Next there are the circumstances 
contents, and weather 
may control the rapidity of 
spread. Next there are circumstances 
relating to the timing of calling for 
adequate help and of the arrival of 
such help. Next there are the cir- 
cumstances of the adequacy of fire 
department equipment and the skill, 
courage and devotion of fire company 
personnel. At what point in time and 
in loss would clear 
negligence in water works operation 
become the proximate cause of the 
loss? In such a complicated situation 
the courts are on strong ground 

socially—in keeping the loss as one 
to be covered by insurance and carried 
by insurance companies whose legiti- 
mate business it is. Their charges 
are based on the value of the property 
On the other hand, 
fire 


fire 
of structure, 
which 


even a case ot 


covered. water 


company service rates have no 
relation to the value of the properties 


of customers. 


Conclusion 

This article falls far short of cov- 
ering the field of even the general 
legal principles applicable to water 
and sewage works. It is offered as a 
suggestive and—it is hoped—a helpful 
introduction to interesting and impor 
tant studies, that should be pursued 
by those needing more exact infor- 
mation on the legalistic aspects of 
water and sewage operation and man- 
agement. 





Water Works Management 
Water Conservation, and Public Relations 


A general discussion by a water works manager 


rINHE WATER RESOURCES 

| Committee, of the Illinois Cham- 
ber of Commerce, in its beautifully 
edited brochure titled “Illinois Water 
Supply” page 17 “often, 
high turnover in municipal (water ) 
department personnel results in a low 


states on 


level of competence. Increased man 
agement efficiency would largely avoid 
the following factors contributing to 
This statement 
should be supplemented with and 
wou'd result in strictly business man 


water shortages % 


g applied to an 
which commands that 


izement methods being 
essential service 
approach 

\s long as water departments are 
operated by the city council, it is not 
likely that there 
the type of operation to which the cus 
tomers are entitled and have the right 
to expect, regardless of the 


will be, completely, 


compe- 
tency of top management 


Wisconsin Leads in 
Management Efficiency 


\Wisconsin stands above all other 
states in efficiency of management be- 
cause the municipal water systems in 
many of its important cities are con- 
trolled by boards of continuing per 
sonnel and policies and, to a greater 
extent than other, the state re 
quires that the operation of munici- 
pally owned water Systems be sub 
ject to control of the Public 
Service Commission in matters of ac- 
counting, financial and engineering 
planning, and rates. It is also the 
custom for these municipally operated 
plants to pay to the city the equivalent 
of taxes paid by private property in 
the city and to receive from the city 
an appropriate fee for public fire pro 
tection. All of this creates good serv 
ice, and friendly relations with the 
Further, it results in quali 


any 


state’s 


customers 


Ed. Note [his article is based on a pa 
per presented before the Water Supply Con 
ference of the Illinois State Chamber of 
Commerce. Published here by permission 





by FRANK C. AMSBARY, JR. 
Mr. Amsbary, past president of the AWWA, is Vice 


Pres. and Gen. Mgr., Long Isicnd Water Corp. In 


this article he sets forth, in a non-technical man- 


ner, some of the general problems that are facing 


water departments today. 





fied and competent personnel in man- 
agement whose tenure is assured. 


Typical Political Operation 


Compare the Wisconsin setup with 
a hypothetical city where the water 
department is under political control. 
The superintendent is a political ap- 
pointee and will hold his job as long 
as the ‘‘ins” are in. He has no back- 
ground of the intricate problems that 
confront such a_ responsibility each 
day. If he is a fairly intelligent in 
dividual he will build up some knowl- 
edge over a period of years. Often he 
is not there long enough to reach such 
a status, or if he is, by the time he 
becomes seasoned and of some value 
to the department, the “ins” are out 
and so is he. 

In this hypothetical city all money 
collected goes into the general city 
fund and the water department op- 
erates on appropriated funds—the city 
keeping all surplus for other uses. No 
provision for depreciation, engineer 
ing studies, no payment for fire pro 
tection, etc. A mere listing of these 
many abuses would almost fill a book, 
and they would not be hypothetical 

Burt Grant, Assistant Chief Engi- 
neer Water & Power of Los Angeles 
has this to say on this subject of polit 
ical control. “i a utility is to 
provide adequate water service it 
must not be subservient to any other 
function of municipal government. It 
must be operated in a proprietary 
capacity, having controls over its own 
funds; and it must collect from the 


municipality for all services rendered 
including public fire protection, at 
rates which at a minimum return all 
elements of cost”. 


Responsibility Without Authority 


Responsibility for management 
staffing should be vested in the chief 
executive of the water works system. 
It is as much his duty to direct the 
procurement and development of man- 
agerial ability as it is for him to direct 
the mechanical operations of the en- 
terprise. 

While he may assign the duty of 
securing personnel with managerial 
ability to someone else, the ultimate 
responsibility for its development and 
subsequent performance remains with 
him. 

Unless he does have full control 
over staffing of managerial posts the 
executive will be placed in a position 
of responsibility without authority, 
which is an unthinkable situation. 
Unless he has full authority to im- 
plement his responsibility, he has lost 
that much of his managerial influence 
over the conduct of the affairs of the 
water works system. 


The Situation in Illinois 


There have been bills presented to 
the Illinois legislature which would 
provide for a system comparable to 
that in Wisconsin, but they have never 
reached first base. There has been a 
powerful lobby actively seeing that 
such legislation is killed. 
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Che Illinois Chamber of Commerce, 


or similar Civic would 
be doing the people of the state a dis 

if they would get actively 
hehind such legislation. It will be an 


uphill battle of such leg 


organization 


tinct service 
“nactment 
step in promoting 


islation is the AS 


ethcient water plant operation 
Unhampered, Intelligent 
Thinking Needed 


Che problems of water supply in 
the immediate future are going to be 
ot a character that will demand intel 
ligent thinking unhampered by politi 
cal considerations, over a long period 
of time. It is an engineering problem 
ind as time progresses it will become 
even more essential that professional 
engineers run the water plants. It will 
impossible to attract the 
skill that will be required 
political stigma is re- 


be almost 
engineers 
unless this 
moved 
\ small insight into the magnitude 
the problem confronting the water 
supply industry is provided by the fol- 
1890 the 
average city used 95 gallons of water 
per person per day. This included do 
mestic, industrial, commercial and mu- 
Industry then and today 
needs in 


lowing comparisons In 


rie ipal uses 


meets much of its water 


dependently oT 


public systems In 
city 
from the public system at the rate of 


The 


annual rate of growth of customer use 


1950, the average used water 


138 gallons per person per day 


in the 1890-1950 period was 0.7 gal 
lons per day, but by 1955 the rate of 
demand has grown to 145 gallons per 
person per day or a five-year annual 
increase in demand of 1.4 gallons per 
day. By that 
the per demand 160 


gallons per day and by 1975, 175 gal- 


estimated 
will be 


1965, it is 


person 


lons per day 

With no 
this is a staggering increase in water 
usage. In 1950 our population was 
152 million persons and it has been 
estimated by reliable sources assum- 
ing a continuation of a free unre 
stricted economy, by 1975 we will 
have not less than 206 million people 
United States. Increases in 
are 25 to 50% 


population 


increase in population 


in these 
demand tor water 
ahead of increases in 
served 

Per capita usage and population 
growth is just one of the big problems 
facing the water supply industry and 
in part points to the fact that no wa- 
ter utility can afford than top 
quality personnel who will be per- 
mitted to operate upon a strictly Lusi- 


less 


ness basis 
To attract such men politics will 
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have to be eliminated from the picture 
and compensation adjusted upwards 
so that the personnel is being ade- 
quately compensated for the responsi- 
are expected to assume 


bility they 


AWWA Recognizes the Problem 


Che following from the minutes of 
the Board of Directors of AWWA 
held May 12, 1957 should be of inter 
est 

observed that since the pre 
ponderance of water supply prop 
erties are under municipal con 
trol, the salary level in the water 
works system is down 
by the salary rates set up for 
public administration work. He 
expressed his personal opinion 
that (not proper consideration of 
the competitive situation between 

(other) employment and munic- 

ipal employment (and) the 

salary level is so low for public 


leveled 


employees that it becomes prac- 
tically impossible to obtain a com- 
petent employee.” 


Water Conservation 


Conservation and economics go 
hand-in-hand and sometimes it is diffi- 
cult to determine which are trying to be 
accomplished. The Illinois water bro- 
chure, in effect states, that Illinois is 
not short on available water, the trou- 
ble is having it when and where it is 
needed. Sources of supplies that years 
ago were described as inexhaustable 
been found to be limited 

be more than adequate 


have now 

There may 
quantities miles away but the cost to 
get it where it is needed may be ter- 
rific. First, measures 
are instituted and when that approach 
is exhausted and it is found necessary 


conservation 


to go miles away, they should be con- 
tinued so as to reduce the size and cost 
of such expansion, and the cost of 
transporting excessive quantities of 
water great distances. 

The brochure further calls attention 
to conservation methods instituted by 
several cities relative to water use in 
air-conditioning. This is, of course, a 
conservation of water resources, but 
non-conserved water use in air condi- 
tioners is also an economic monstros- 
ity. For example, one plant, had an 
over-all annual load factor of between 
65 and 70 per cent, while the air-con- 
ditioning load at that same plant was 
found to average between 25 and 30 
per cent. The water utility was hav- 
ing to maintain an excessive source 
of supply, water treatment plant, 
pumping equipment, and oversized 


distribution system that lay idle 66 to 
75 per cent of the year to meet this 
short This type of 
operation tolerated and 
meet the economic precepts of good 


seasonal load. 
cannot be 


business. 


This is one method of conservation 
that was featured in the brochure 
However, every unusual or new type 
of usage deserves a special study and 
ways or means of seeing that conser- 
vation is practiced, or if that is not 
possible, the user should pay for the 
service rendered on a economically 
self-supporting Just one of 
these, to mention the problem pre- 
sented in some Illinois communities, is 
the canning plants. They lay idle ex- 
cept for a month, possibly two, when 
they require large quantities of water. 
They expect the water utility to fur 
nish them at the established rates 
Their demands should be studied. If 
conservation is not they 
should be put on a demand-charge 
basis to relieve the rest of the water 
users the necessity of supporting that 
idle plant 10 or 11 months in the year, 
through the established metered rates. 
Study might disclose many methods 
and if placed on a demand-charge 
basis, management of the canning 
plant would undoubtedly work the 
problem out. 


basis 


possible, 


California Steel Mill 
Practices Conservation 


A steel mill at Fontana, Calif., so 
successfully worked out the problem 
that their daily water requirements to 
produce one ton of steel is less than 
1/50 the amount used in the average 
American steel mill. The basic lack 
of water to waste in the area where 
the mill is located has led the people 
associated with its operations to de 
velop water conservation and water 
reuse to the utmost degree. Man's 
ingenuity can work out conservation 
methods wherever and whenever the 
situation demands. All that is needed 
is the incentive, whether it be lack of 
water, impending shortage or 
nomics. 


eco- 


Management Efficiency Tests 


The American Water Works Asso- 
ciation has assigned the job of devis- 
ing management efficiency tests to 
compare the adaquecy of local utilities 
to a task group for solution. The 
chairman of this group was told by 
one observer that due to the com- 
plexities and wide variations in source 
of supply, treatment and distribution 
in water plants throughout the coun- 
try, grading would be impossible. 





The chairman’s reply was that if it 
were difficult to set up a rating system 
they would do the job right away but 
inasmuch as it is impossible, it will 
take them a little bit longer. 

There are no rule-of-thumb tests 
The men working on this problem are 
top quality minds and will, within the 
not too distant future accomplish the 
impossible 





Ed. Note: At this point in his paper, 
Mr. Amsbary digressed to present a brief 
history of the AWWA, some of the pro 
grams carried on by the Assn., 
information on water 


and gen 


eral meters and 
metering 

We are presenting these remarks, 
made by Mr. Amsbary, verbatim, at the 
end of this article as we believe they pro 
vide an excellent basis for informative 


talks or 


problems to a non-technical audience 


presentations of water works 











Public Relations 


No utility may expect to success 
fully survive unless it continuously 
carries out an honest and sincre pub 
lic relations program. An uninformed 
public is an indifferent one. Most in 
difference is usually the result of lack 
of knowledge \ public that does not 
understand your water problems, can 
hardly be expected to sympathize with 


them or cooperate in solving them 


WATER WORKS MANAGEMENT 


Never before has the public played 
a role in determining 
works 
improved ; 


so important 
what 
built and 
should be 
they will pay for them 


water facilities will be 


what services 
and how much 
Never before 
need for 


rendered 
there been so much 
friendliness and 
tween the purveyor and customer 
The record is dotted with unfor 
tunate instances where water works 
projects are defeated by public refer 
enda; court actions and marches on 
the City Hall by citizen 
demonstrations of public displeasure 


has 


understanding be 


groups as 


over water shortages 

Perhaps one of the most publicized 
incidents occurred in a community in 
New York State where civic im 
provement groups in area develop- 
ments protested shortage of water 
during this summer’s heat spell; filed 
injunction suit against the City to 
halt further building construction until 
existing homes are assured of enough 
water; criticized the construction of 
a needed elevated storage which would 
serve peak demands; and took issue 
with engineering recommendations for 
solving the water shortage 

Without 
planning, the utility 
from crisis to crisis. It is a poor way 
It is far better to plan ahead 


sound public relations 


will be living 


to live 
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and work to prevent public relation 
fires than to always be on the jump 
to extinguish them 


Successful Public Relations 
in Denver 


\n example of what a good public 
relations job will accomplish 1s best 
exemplified by the story of Denver 
It is an example for every city in the 
United States to emulate. 

Complete studies were made of the 
long-term water needs by top-flight en 
gineers and it was found that it would 
be advisable to place a 15-year plan 
before the people asking for 75 mil- 
lion dollars. This public referendum 
was carried by a 10 to 1 majority 
The referendum was held after more 
than four months of a careful con 
ducted information program in which 
the local newspapers and the Cham 
ber of Commerce of the city ce oper 
ated, not only by support of its mem 
bers, but by the loan of its public 
relations director to the Water Com 
mission for the duration of that cam 
paign. 

It is highly recommended that ever) 
Chamber of Commerce keep in close 
touch with their local water problems 
and lend their aid whether it be for 
an increase in rates, or capital ex 
penditures if the water department can 


fully justify the need 





Mr. Amsbary's Non-Technical Remarks on the AWWA and the Importance of Water Metering 


“Permit me to say a word about the 
\merican Water Works Association, 
for whether you have ever heard of it 
or not each one of you in this room 
has benefited directly by its existence. 
It is a scientific association organized 
for the advancement of all phases of 
water supply. It was organized in 
1881 and is the fourth scientific or- 
ganization to be incorporated in the 
Country, being preceded only by 
\merican Society of Civil Engineers 
1852, American Institute of Mining, 
Metallurgical and Petroleum Engi 
neers, 1871 and the American Society 
of Mechanical Engineers 1880. It now 
has almost 12,000 members made up 
of the leading water engineers of the 
country—57% of the total—water 
chemists, water bacteriologists, water 
plant managers, and operators of 
every class. In this age of almost ex- 
plosive progress in the field of water 
supply such as automation, atomic 
energy and its by-products, advance- 
ment in water treatment, and every 
other phase of water supply. Mem- 


bership in the Association is an ab 
solute necessity for at least one and 
in larger operations more than one in 
every water supply organization, to 
keep abreast with such developments 
and to apply them when applicable to 
the local operations. Everyone of you 
should see that your local manager or 
superintendent is a member, that his 
dues are paid by the water depart 
ment and a_ reasonable 
count approved to attend the 
you have 


expense ac 
Asso 
the 
right man in charge you can make 
that you a 


ciation’s meetings. If 


no investment will pay 
greater return. 

This is one of the steps that should 
be taken in making the most of what 
you have. Further steps should be 
taken of inservice training that is 
available to water plant personnel in 
Illinois. 

Every fall in cooperation with the 
University of Illinois Extension the 
Illinois Section offers a Management 
Short Course at the Allerton Estate. 


This is a high level conference de 


signed for water plant managers 

Usually in March of every year the 
Department of Public Health in co 
operation with the University of Illi 
nois Sanitary [Engineering Staff offers 
an Operators Short Course at the 
University 

In addition the Department of Pub 
lic Health each year in the fall holds 
an operator’s conference in Spring 
field and one-day meetings throughout 
the vear held in cities throughout the 
State 

Last but not least is the annual con 
ference put on by the Illinois Section 
of AWWA, usually held in Chicago 
in March. 

\ll water utilities should provide 
the time and the money to see that 
the proper member or members of 
their personnel attend these meetings. 

A committee of AWWA is now 
working on an In-Service Manual, 
which will be divided into the follow- 
ing general subjects: 
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opment of water supply 


nt ; 
nm OL 


water 
ition of water 
iwement of water works 
tors that all water utilities 
ive for are: (1) equitable 
on for the service rendered : 
(3) service with 


None 


5\ stem 1S 


and 
ination of these are 
iless the one 
cent metered and a suit 
\intenance program is 


nd maintained 


word about meter mainte 
eter is a mechanical device 
other mechanical device 
wear and deterioration 
expected to maintain its 
ly if given periodic main- 
\ssuming the meter is of 

re to handle the demands 

it, it should not be al 
remain in service after the 
has completed a complete 
or after a specified number of 
whichever nirst The 
years a meter 
in service depends upon 
lity and must be determined 
munity by the charactet 
iter supply. The waters 
Illinois are 


comes 


num number of 


roughout 
e and | am 
iting that it 
set the limit 
size meter used on do 


gen 
sate, | be 
would be good 
at 10 years 
sual 
rvices Regardless of water 
would not advocate a longer 
meter. The larger 
the test and repaid period 


for that size 


nore frequent 
nple, how little thought is 
eter maintenance. I list 
recently published in a 
supply magazine in an 
question referring to fre- 
eter testing. These 
are 
ve estimate we service 


’” more meters each 
nnot quote a cost figure 
re without records on this 


We have had 


service for 


operation 
continuous 

irs and have found them to 

with reasonable accuracy 
practice to let meters run 

uuble becomes apparent a2 

re now working on meters 
ru 10 to 


tested 


15 years 
at 2 


satisfactory 
17 
how- 


full flow at gpm; 

either registered exceed 
or failed to register at all.” 
or 15 years or more upon 
ind testing they were found 
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to be reasonably accurate in their 
registration.” 

After ; 
fairly accurate on large flows; how- 
ever, we find that on small flows, 
old meters are slow or do not reg- 
ister at all.” 

“We let our meters run without 
testing if there is no obvious indica 
tion of trouble.”’ 


“20 vears (meters) are 


“We let them run until it is ob- 
vious that they are not operating 
properly.” 


“We have had meters in continu- 
ous service for many years and have 
found they still rgister with reason- 
able accuracy ; 
now in the process of testing all 


nevertheless, we are 


meters.’ 

| cannot help but wonder what is 
meant by “reasonable accuracy”, ‘‘ob- 
vious indication of trouble’, etc., etc. 

Let us examine the results of an 
extensive study made by Arthur P 
iuranz of Waukesha, Wisconsin. The 
following table shows the results, in 
water usage, at rates of 1% gallon per 
minute to ten gallons. It should be 
noted that 11.5% of the water use in 
the average household is at rates of 
less than 4% gallon per minute. Any 
meter that does not register at least 
95% of the water passing through it, 
and runs at the rate of 4 gallon per 
minute is ready for repair and I do 
not believe any meter that 
meet this standard can be called rea- 
sonably accurate, nor is non-registra 
tion at these flow rates obvious 


does not 





Waukesha, Wisconsin, Survey 


Less than 4 gpm 7.0% 
“ 4.5% 

ve 5.7% 

! 10.2% 


11.5% 


17.0% 
48.5% 
6.9% > 
2% i 


100.0% 100.0% 





Water losses can be determined 
only if the system is 100% metered 
ind those meters well maintained. It 
is unusual to find a water plant in this 
age which does not meter all water 
pumped into the distribution system 
Knowing this figure and adding up 
the usage as recorded by each cus- 
tomer meter, the difference between 
these two figures the 
through leakage and other legitimate 
unmetered use such as fire-fighting. 
The water that is metered should not 
be less than 85% of the total amount 
pumped. It is admitted that this may 
not be considered an absolutely sound 


loss 


gives 
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statement. Average distribution pres- 
sure must be considered, since most 
and waste matter 
what quantity is delivered to the mains 
so long as pressure is maintained. | 
have no sympathy with those who add 
onto the figure of total water regis 
tered through customer meters, a cer- 
tain per cent for this, another per cent 
for that, and so on. Yes, the result 
is a beautiful figure for accounted 
for water, but none of these estimates 
result in the ringing of the cash regis- 
ter and I believe such procedure onl) 
fools the management. 


loss goes on no 


Reducing water losses is really not 
difficult. I know of one plant that had 
a water loss figure of 53%. The man- 
agement got busy and metered ap- 
proximately 500 services that were on 
flat rate, which was less than 10% of 
the total active services; meter read- 
ers were trained to listen on every 
service when reading meters. With 
a very simple device that is easily 
carried in a belt holster, one can ac- 
tually hear a leak. Servicemen were 
also trained to listen on every curb- 
stop when making turn-ons and turn- 
offs. In the distribution department 
the same procedure was followed on 
all main line valves and fire hydrants. 
Every fall everyone is alerted to look 
for bare spots where snow and _ ice 
melts. A leak warms the ground suf- 
ficiently so that snow melts rapidly 
over a leak even though no water 
comes to the surface. Following this 
procedure this plant, last year, had a 
water loss of only 13%. Ina distribu- 
tion system that now totals near 200 
miles this leak detection procedure is 
an established practice at that plant. 
They may even better that figure as 
time passes. 

So you can see how important 
100% metering coupled with a good 
meter maintenance program is in 
maintaining efficiency of operations. 
Don’t forget that the water lost 
through leakage costs just as much 
per gallon to produce, treat, pump 
and distribute as that which is re- 
corded through customer meters. 

Metering is the only procedure to 
my knowledge that customers can be 
served without discrimination. 
Meters accurately record the amount 
of water the customer uses. They pay 
only for this amount. They pay a fair 
rate to cover their proportionate share 
of the cost of gathering the water and 
delivering it to their homes. 


cost 


Meters discourage waste and every- 
one benefits by having an assured sup 
ply for every need. It is a known fact 
that meters reduce the amount of in- 
vested capital needed in the physical 
plant by 25 to 30 per cent.” 





NEWWA Diamond Jubilee 


Boston Meeting Draws Record Crowd 


NEVEN hundred ninety 
attended the 75th annual meeting 
of the New England Water Works 
Assn. held in Boston in September. 
With the help of several key speakers, 
these registrants looked both forward 
and backward at the water works busi- 
ness as well as looking into current 
technical and business matters 


pers¢ ms 


Officers, Awards, and Business 


of the business matters was 
the progression of officers and the 
assumption of the President’s chair by 


Bogren of Weston and 


One 


George C. 


Ed. L. Tracy 


Ret. Pres President 


Sampson, Engineers, of Boston, Other 
Clarence Ahlgren, Ist 
Vice Pres.; Warren A. Genter, 2nd 
Vice Pres. ; and Kenneth Robie, Peter 
C. Karalekas, and Walter Shea, Di- 
rectors. William P. Melley, Joseph 
C. Knox, and George C. Houser con- 
tinue respectively as Treasurer, Sec- 
retary, and Editor. 

The Dexter Brackett 
Medal was presented Ed. B. Cobb of 
Metcalf and Eddy, Cons. Engrs., for 
his paper on “Analysis of Complex 
Water Works Distribution Systems.” 


officers are: 


Memorial 


Honorary membership was pre- 
sented to Prof, W. F. J. M. Krul, Di- 
rector, Govt. Inst. for Water Supply, 
The Hague, Netherlands. 

The Annual Cemmemorative 
\ward, in honor of Harry W. Clark 
of the Lawrence Experiment Station, 
was presented to Henry Mautner, 
Disrict Manager of B.L.F. Industries, 
Inc., New York City, for his paper 
on “Integrated Equipment for Water 
Works Operation Control”. Twenty- 
five year certificates were presented 
to Roger Oakman and Harold E. 
Watson 


Geo. C. Bogren 


Membership of NEWWA _ now 
stands at 1112, including nine new 
members elected at this meeting. 
Financially, the organization contin- 
ues on a sound basis and although 
operations were budgeted on a deficit 
basis, the treasury showed a small sur- 
plus for the year. The scholarship 
fund has now reached three-fourths 
of its goal. The Journal is now dis- 
tributed to a circulation of nearly 
1500. The cost of Journal production 
continues to climb and has now 
reached 6.16 cents per member, com- 
pared to 4.84 cents per member in 
1948 


au 


C. L. Ahigren 
lst Vice Pres 


Exhibits 


Among the 41 exhibits comprising 
47 booths, one drew considerable at- 
tention, not because of equipment ad- 
vertised, but because it depicted the 
history of water works in New Eng- 
land. Mr. Eben Lufkin, President of 
the Red Head Mfg. Co. had literally 
scoured the book shops, libraries and 
the historical societies to obtain a pic- 
torial display of the past. Prize dis- 
play in the collection was the almost 
complete technical library of Dexter 
Brackett which had been found, quite 
by accident, in an old second hand 
book shop. Photographs of early 
NEWWA conventions, and the pic- 
ture of the coming of water to Boston 
along with many other mementos 
made this exhibit a focus of attention. 

During the course of the conven- 
tion, a special inspection trip to the 
new manufacturing plant of the Her- 
sey Meter Co. drew a sizeable crowd. 


Report on Legislation 


In Connecticut, a bill passed in 
1955, which provided that the cost 


W. P. Meliey 


of relocating utility structures in a 
trunkline highway be equitably shared 
by the state highway department and 
the utility, was repealed and in its 
place was passed a bill which extended 
the reimbursement coverage to include 
any highway which it is the duty of 
the highway department to maintain. 
The bill further defined the equitable 
share of the cost of utility location to 
be borne by the state highway depart- 
ment. 

A Connecticut bill to water 
supply reservoirs to fishing and other 


open 


recreational uses was defeated, but a 
bill was passed to establish a water 








Jos. C. Knox 


Treasurer Secretary 


resources commission, which included 
in one department, all of the functions 
of the state water commission, the 
state flood control and a water policy 
commission, and the state board for 
the supervision of dams. 

In Maine, five bills were enacted. 
The first delineates the functions, re- 
sponsibilities, duties, and authority of 
the state department of health and 
welfare in relation to the water sup- 
plies of the state. The law 
requires that the Public Utilities Com 
mission approve construction costs of 
water systems and the method of fi- 
nancing, whether a new system is 
being constructed or a major addition 
or alteration being made. The third 
bill related to water fluoridation and 
stipulated the conditions to which a 
public utility must conform previous 
to fluoridation and subsequent to ap- 
proval by the consumers. 


second 


The fourth enactment concerned the 
cost of relocating facilities in federal- 
aid interstate highway projects. This 
law was a revision of a previous act 
and contained an added section which 
stated in effect, “Any utility required 
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R. Oakman 
25-Year 


H. Mautner 


Commerative 


the State ol \lassachusetts The 
NEWWA legislative committee also 
study a Massachu 
Legislative Re- 


recommended for 
setts “Report of the 
search Council Relative to Rights to 
and Sub-surface Water in 
\ll bills relating to 
were referred to 


Surface 
Massachusetts.” 
fluoridation of water 

xt annual session of the legisla 


ure, a bill to reim 

utilities for relocation costs in 
construction aroused consid 

erable controversy and never got out 
of committee. Rhode Island had no 
legislation works, 
ind the only law passed in l’erment 
eranted the right of the state water 
conservation board to accept and ac- 
quire by purchase, property rights in 
the state and facilities or 
improvements thereon for the pur- 


pose of encouraging recreational uses. 


relating to water 


waters of 


Water Resources Conservation 


The committee on Conservation, 
Development and Utilization of Wa- 
ter Resources, was presented by Harry 
Manson 
opments 1n the area of 
vation with particular mention of the 
pressure for a National water policy, 
the New England | ompact on Water 
Pollution the activities 
in the legislatures in 


This report reviewed devel- 


water conser- 


and 
state 
reference to these matters 

Mr. Manson also spoke extempora- 
neously about the problem and empha- 
sized the effect of pollution on water 
the water in 


Control, 


various 


resources, shortage of 


Inspection of New Hersey Mfg. Co. Plant 


many areas, the need to utilize sur- 
face waters to a greater extent, and 
the current interest in the subject by 
the National Rivers and Harbors Con 
gress. 

Mr. Manson expressed his belief 
in the need to continue the NEWWA 
committee and he also entered a plea 
for increased publicity and public rela 
tions in this area of water conserva 
tion. 


The Past and the Future 


“New England’s Contribution to 
the Water Works Profession” 
the past 75 years was reviewed by EF. 
Sherman Chase, Partner, Metcalf & 
Eddy, Cons. Engrs. Mr. Chase made 
a brief mention of Boston's first pub- 
lic water supply from spring fed res- 
ervoirs in 1652, but he pointed prin- 
cipally to the foremost position of 
New England in the field of water 
works and sanitary engineering. 

Among the factors contributing to 
New England’s position in that regard 
are the number of famous authors and 
educators including Sedgwick, Fran- 
cis, Styles, Thannin, among others 
The establishment of the Lawrence 
Experiment Station ranks as a most 
important milestone in the history of 
water works. Sedgwick not only was 
a leader in the establishment of the 
Lawrence Station but he was a great 
teacher and undoubtedly had a greater 
impact on the entire water works pro- 
fession than any other single individ 
ual. 

Morris M. Cohn, Editorial Direc- 
tor of Hater Works Engineering, 
looked into the future, with particular 
respect to value and price of equip- 
ment. In his paper on “Do You Buy 
Price or Value”, he suggested that in 
order to obtain value as well as price 
there were a number of steps to be 
taken. Among his suggestions are 
the removal of restrictive regulations 
on public purchasing. He made this 
suggestion because, he said, public 
officials today, have a high integrity. 
Another suggestion was the improve- 
ment of equipment specifications by 


over 


municipal agencies to aid in obtain 





ing the best equipment at the lowest 
possible price. Mr. Cohn also recom- 
mended that municipalities should en 
list more aid from manufacturers in 
the preparation of specifications. The 
importance of these factors is empha 


sized, according to Mr. Cohn, when 
one considers that between now and 
1975 there will be an estimated $22 
billion dollars spent on water works 
facilities and about half of this 
he spent for equipment 

“New England’s Contribution of 
Water Works Equipment” COV 
ered in a painstakingly prepared illus 
i. | Dorr Co 
Rankin, now consult 
of Stamford, 
Some of the highlights follow 


will 


was 
‘ted review by a veteran 
engineer, R. S 
ant to Dorr-Oliver Inc 
Conn 








R. S. Rankin 
Equipment The Future 
The first American public water sup 
ply was that of 1848 and 
involved the early use of cast-iron 
pipe. Three years later in 1887 Her 
chel developed the tapered tube for 
measuring water flow. This he named 
the Venturi Tube. In 1891 Fred Con 
net of Builders Iron Foundry further 
perfected Herchel’s tube and made the 
first commercial installations for The 
East Jersey Water Co. in the 
Hersey Mfg Co. was credited 
with perfecting the first domestic wa 
ter meter in 1885 and has been manu 
facturing water meters in Boston con 
tinuously Steam pumps 
introduced by Henry Worthington in 
1840. An early installation was that 
at Charleston, Mass. in 1863. The 
famed Holly and Show steam pumps 
followed. Centrifugal pumps came in 
to use in 1904. Early rapid type wa 
ter filters were those of Hyatt and, 
later, Warren. These were mostly 
employed by paper mills however 
Chlorine for water disinfection 
was first used by Jewell (Continental 
Jewel Filter Co.) during the Louis- 
ville, Ky. tests of filtration in 1896 
under Geo. W. Fuller, Robert Spurr 
Weston and other prominent New 
England pioneering sanitary engineers 
and chemists. It was not accepted, 
however, until in 1912 when Messrs 
Wallace and Tiernan perfected the 


Boston in 


Same 
year 


since were 


gas 


M. M. Cohn 
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“Chlorinator” which employed liquid 
chlorine. Earliest New England’s in- 
stallation was that of 1913 at Stam- 
ford, Conn. The popular Wheeler 
type filter bottom was the invention 
of Wheeler & Weston, Boston con- 
sulting engineers. Mr. Rankin filled 
in with other historical developments 
in water supply and treatment but 
these were not of New England origin. 
Such was the perfection of rapid mix 
ind flocculation by Smith at 
Richmond, Va. in 1931, and develop 
ments of the Roberts Filter Mfg. Co 
of Darby, Pa., who had done much 
filtration 


slow 


advance 
The Billerica, Mass. Plant 


Thomas R. Camp, Camp, Dresser 











Ee 


E. S. Chase 
The Past 


& McKee, Cons. Engrs. of Boston, 
\lass., presented a report on some of 
the problems and difficulties encoun- 
tered in the design of “The New Wa- 
Treatment Plant for Billerica, 
Mass.” 

In presenting a brief background, 
Mr. Camp pointed out that water 
service started in Billerica in 1898, 
to serve 1800 people The source of 
this water from wells. In the 
vears that followed it was found that 
the high iron and manganese content 
of the water clogged the wells, mak 
ing it to build new wells 
about every 10 years 

Due to this fact, Billerica found it 
necessary to pump some of its water 
supply from the Concord River. This 
necessitated the building of a treat 
ment plant that was flexible enough 
to treat well water alone, river water 
alone, or any combination of both. 

Break-point chlorination was used 
Sodium hydroxide, fed in a 50 per 
cent water solution to neutralize the 
high COs content of the well water, 
was found to be cheaper than dry 
feeding. The plant effluent is treated 
to a pH of 10 to offset the highly cor 
rosive nature of the New England 
waters. 

Anthracite coal and sand are used 
in the filter beds. Mr. Camp stated 
that the use of anthracite coal permits 


ter 


was 


necessary 


533 


deeper penetration of floc and in- 
creases the length of filter runs. Also, 
in backwashing operations, the entire 
bed can be suspended with only an 
8 percent expansion of the sand and 
12 percent expansion of the anthracite. 
In response to questions from the 
floor, Mr. Camp further stated that 
for the use of an- 
sizing and supply 


another 
thracite 
problem. 
It was also found that by moving 
the application point for activated car 
bon to just ahead of the chlorine ap 
plication point, reduced the amount 
of activated carbon needed. This 
effected a savings of $19.00 per day 
To date there has been no trouble 
in reducing filter runs. 


reason 
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from algae 
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R. Eliassen 
Gadgets’ 








T. R. Camp 
Design 


Plant Performance at Billerica 


Barbara Hawkes, Water Chemist, 
Dept. of Public Works, Billerica, 
Mass., reported on the performance 
of the new water plant 

In the course of operations, it was 
found that aeration reduces the COs 
content of the well water by 50 per- 
cent, thus reducing the need for 
dium hydroxide. In the winter, 
40°F well water is used to some ex- 
tent to combat icing conditions in the 
sedimentation basins. Chlorine is used 
for the reduction of the iron and 
manganese 

Of particular interest, was Bil 
lerica’s experience with red water 
Red water, with a color of 100 mg/L 
was noted after cleaning the mains 
It was found that flushing of the mains 
only provided temporary relief. Next, 
bleeds were installed on hydrants. The 
bleeds also provided only temporary 
relief, as they had to be removed in 
the winter due to icing. After various 
tests, it was found that by raising the 
pH of the water to 10.0, the red water 
condition cleared up. 


SO- 


the 


In response to questions from the 
floor about costs, Mr. Camp stated 
that the plant cost was between 
$700,000 and $800,000. Mrs. Hawkes 
stated that plant production costs were 
approximately $137.00 per mil gals. 
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rarding the operation of sludge col- 
ors, Mrs. Hawkes that the 
sllectors operated only 6to7 hrs per 


said 


the summer 


luring 
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Miracle Water Conditioners 
[1 olf Eliassen, Head of Sani 
Engineering at Mass. Inst. of 
lech. presented a paper authored by 
Rolf T. Skrinde on the 
iluation of ‘Miracle’ Water Con 
’ This paper was illustrated 

data on. studies 
investigated 


himself and 


showing 
the devices 
on this subject was 

1 committee report at 
meeting in May. Both 
with the effect and effec 


of commercial “gadgets” be 


dealt 
irketed for the conditioning of 
Eliassen commented on_ the 
investment of both municipalities 
dustry in equipment for the 

tion and conditioning of water 
s. Over the vears, the need for 
ippears 
as pointed out 
rs at this meeting, there 
ive been considerable pro- 


to have been 


wate! 


est iblished, and 


the scientific cde velopment of 
ent. Now, there are of- 
market, simple devices 

is claimed that a consumer 


easy installation of a 


universal solution to the 


litioning problem 
to Dr. Eliassen, claims 
inufacturers of these devices 
uched in psuedo-scientific lan- 
calculated to impress buvers 
devices, according to Dr. Elias- 
n to be “magic” that is “they 
be explained by science” 
showed several slides 
tine the design and construction 
these devices and stated that he 
purchased the devices studied in 
open market and had sawed one 
The U. S. Bureau of Stand- 
as tested the metal content and 
found by analysis only malleable 
the device. Dr. Eliassen also 
reported that the size of the business 
vas huge and that one company mar- 


lassen 


ron im 


kets its device in sizes costing from 
$2 $3700 while another company 
has models up to $6000. At least one 
of these companys has been investi- 
gated by the U. S. Government, and 
while the first case had been dismissed, 


S75 te 


it was now being reopened 

Among the claims of one of these 

ices as stated in its advertising 
literature is “that the mere installation 

this device on a water line will 
ite tastes and odors, eliminate 
ive activity of the water, reduce 
water, produce water 
to heat and water that will 


corros 
the cost of 


cheapet 
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Directors 

K. W. Robie W. J. Shea 
cause no curds in laundering, no 
scales or sediment, and will give the 
same effect as softened water,’ said 
Dr. 
Messrs. and Skrinde 
made a study of both the device and 
the effect on the Data col- 
lected from scientific, controlled expe- 
riments showed that water passing 
through the device showed no change 
In hardness, no change In soap con- 
sumption, no change in pH, no effect 
on corrosive activity of the water, 
no effect on the amount of scale 
deposited from the water, no effect 

filterability of the water. 


Eliassen 


Eliasssen 


water 


on the 

Field tests were made on the mu- 
nicipal water supply of Cambridge 
and the corrosion effect of the water 
passing through the device was the 
same, as the regular water; 1.e., it 
showed the same amount and kind of 
corrosion of the joints. A 
field test made by Francis O’Hara in 
\rlington also showed no change in 
the water passing though the device 
on a 6-in. line. To offset any criticism 
that grounding of electrical connec- 
tions was a factor, all grounds were 
removed in the under test, 
(1500 ft of pipe ) 


screwed 


section 


Dr. Eliassen said it was high time 
to let the facts speak for themselves, 
and that hearsay and testimonials be- 
fore a trade tribunal should not deter 
water works men from getting the 
true facts to consumers before they 
invested in such devices 


New England's Algae Problems 


“Algae and Other Nuisance Or- 
ganisms in New England Water Sup- 
plies” comprised an interesting review 
of this long-time prevalent water sup- 
ply problem of New England. It was 
presented by Dr. C. M. Palmer of 
the Taft Sanitary Engineering Center, 
U. S. Public Health Service, Cincin- 
nati Ohio. 

Dr. Palmer cited Boston as the 
hirest city to establish a biological 
laboratory for water quality control. 
He discussed 24 forms of algae pro- 
ductive of tastes and odors and the 
development of copper sulfate treat- 


ment for algae control in New Eng- 
land lakes and ponds. Since the early 
copper treatment, chloride had also 
been employed with various degrees 
of success. More recently powdered 
activated carbon had been applied to 
open reservoirs without benefit of fil- 
tration in numerous instances. In em- 
ploying chlorination the hazard was 
in the use of dosages below the opti- 
mum point, with disastrous results in 
regard to by-product odors and tastes. 
One of the simplest procedures per- 
fected in recent years had been a rou- 
tine examination and record of res 
ervoir strata in conjunction with 
intake tower operation to draw from 
the least heavily algae infested strata 


Superintendent's Problems 


Lead by Wm. H. McGinness, Genl. 
Supt., Cambridge, Mass. Water Dept. 
the customary “Supt.’s Round Table” 
was used as an open forum of dis- 
cussion of operating and management 
problems. It was clear that Water 
Departments needed a job classifica- 
tion system and salary scales more 
commensurate with duties performed 
by operating men. It was emphasized 
that new employees should be placed 
for a time with the best of the older 
trained men. Overtime pay was justi- 
fied but not often paid outside work- 
ers. Sprinfield, Mass., was an excep- 
tion. 

Public Relations was introduced by 
the statement that only well paid em- 
ployees could advance good relations 
for any public utility. It was the su- 
perintendent’s job to get the proper 
pay for his men rather than have some 
regulatory agency of the State do the 
job. 

Commissioner Eden of Manhasset, 
LL. I. made quite a speech as to the 
Water District's method of operating 
the Water and Fire Departments as 
an interlocking undertaking. The re- 
sult had been adequate pay for the 
employees due to the fact that they 
collect adequate water rates. Result, 
only 1 employee lost to industry in 
past 10 years because of low pay. 
Further, the Supt. and Commissioner 
attend water works meetings to keep 
informed on improved equipment and 
methods. They buy anything offered 
that will improve operation and serv- 
ice and keep a happy and efficient staff. 

“Gate Valve Inspection and Care” 
came in for the usual interest. Little 
that was new came to light. Most 
needed were good records of valve 
locations and condition, and checking 
for opening and closing annually by 
recording stem turns. After complete 
closure a geophone on the stem will 
reveal the tell-: le hissing or tremor 
if the valve does not close tight. 





“Air Conditioning” proved to be 
the increasing problem in New Eng- 
land as elsewhere. The consensus was 
that evaporative condensers should be 
a requirement for air cooling water 
service. In addition, a special service 
charge per ton of refrigeration should 
be a part of the rate structure, just as 
power companies charge on the basis 
of peak demands for electric current. 
The special service charge appeared 
to be growing in popularity and con 
sumers appear to understand the rea 
son therefor the 
could be had in the interest of comfort 
or improved patronage of business 
establishments 


as long as service 


European Practice 


Prof. W. F. J. M. Krul, Director, 
Government Institute for Water Sup- 
ply, The Hague, gave a scholarly re- 
view of “Actual Trends in Water 
Supply and Sanitary Engineering in 
urope.” In his talk, Prof. Krul cov- 
the history of England and 
Europe in reference to water supply, 
activated sludge, and other phases of 
sanitary engineering. He also referred 
to the influx of American ideas after 
World War I, the effect of the old 
League of Nations, and the very real 
movement forward in sanitary engi- 
neering in Europe through the efforts 
of the Rockefeller Foundation and 
the World Health Organization after 


World War II. 


Prof. Krul spoke particularly of the 
WHO seminars in The Hague, of the 
status of engineers professionally, of 
research in the field, and of the under- 
taking of compilation of a sanitary 
vocabulary in eight lan- 


ered 


engineering 
guages 


Generally speaking private consult 
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ing engineers do not delve into water 
supplies; this is done by government 
agencies, which, in effect, do the con 
sulting. In Europe, there is far from 
an “interstate” regulation for bound- 
ary waters, but s’< countries have 
banded together <s a Committee on 
the abatement of pollution of the 
Rhine River and sampling has now 
been established. Among Prof. Krul’s 
other observations were these: 

Water consumption in Europe aver- 
ages about 20 gal per cap per day, 
and raw water is so polluted that it 
should not be used directly. Ground 
water recharge is only beginning to 
be considered. In Europe it is im- 
possible to establish any standards for 
international waters, whereas in the 
U. S. the PHS can establish such 
standards for use throughout the 
whole country. The practice of fluori- 
dation has not been generally adopted 
in Europe; there are a few experi- 
mental installations (England 3, Hol- 
land 1, Sweden 1, and Germany 1). 
Since much of the filtration practice 
in Europe involves slow sand filters, 
no post chlorination is practiced. 


Geohydrology 


Rev. Daniel Linehan, S. J., Weston 
Observatory, Weston, Mass., made a 
very interesting illustrated talk on 
the subject of Geohydrology in New 
England. According to Fr. Linehan, 
today’s increasing consumption rate 
of water supplies makes it necessary 
to find more and more water. Part 
of this problem is due to water wast- 
age, but that does not lessen the need 
to supply the water. 

Just as geologists are important to 
the construction of reservoirs, to the 
subject of cryology or ice formation, 
and to the problem of runoff, so is the 


535 


geohydrogolist important to the study 
of ground water supplies. Some of 
the tools of the geohydrologist and his 
method of using them were shown 
and Fr. Linehan gave a capsule course 
on the general subject of geohydrology 
illustrated with colored photographic 
slides of various formations of impor- 
tance in water supply. Included were 
formations in which no water could 
be found as well as those in which 
water is available. Various types of 
stone, sands, morains, gravels, and 
other geological formations were 
shown with explanation of their part 
in ground water storage. 


Other Features 


Other features of the convention in- 
cluded a talk by R. S. Rankin, Cons., 
Dorr-Oliver, Inc. who reviewed water 
works equipment from the beginning. 
Dr. Mervin C. Palmer, of Robert A. 
Taft, Sanitary Engineering Center, 
U. S. PHS, Cincinnati, Ohio, spoke 
on “Algae and Other Interference 
Organisms in New England Water 
Supplies. 

Also included on the program was 
a superintendents’ Gab-fest, Moder 
ated by William H. McGinness, Gen. 
Supt., Water Dept., Cambridge, Mass. 
Five Years Progress in New Eng- 
and a panel discussion of “Seventy- 
land,” moderated by George C. 
Sogren, of Watson and Sampson, 
Con. Engrs., Boston, Mass. Partici- 
pants in the panel discussion were 
the chief sanitary engineers of the New 
England States: Dr. Elmer W. Camp- 
bell, Maine; William A. Healy, New 
Hampshire; Warren J. Scott, Con- 
necticut; Walter J. Shea, Rhode Is- 
land; Clarence I. Sterling, Massa- 
chusetts ; and Edward L. Tracy, Ver- 
mont. 





Senator Capehart Honored 
for Assistance in Procuring 
Water Works for Asuncion 


Senator Homer Copehart of Indi- 
ana is a member of the Committee 
responsible for approving loans made 
by Export-Import Bank to foreign 
countries, municipalities, etc. He took 
a rather active interest in connection 
with the Export-Import Bank loan 
which made possible the construction 
of the Asuncion, Paraguay, Water 
Works. It was a matter of very great 
pride to him, therefore, to visit the 
site of the construction in Asuncion 
recently. 

During his visit to Ascuncion, the 
Paraguayan Government bestowed 
upon Senator Capehart the Nation's 
highest honor—the “Legion of Merit.” 


Thereafter, at a ceremony attended 
by the President of Paraguay, the 
City officially named as Aveneda 
Senator Homer E. Capehart the 
newly-constructed highway leading 
from the City to the Water Works. 

Many things about Senator Cape- 
hart we have long admired. Now we 
have another plus to add to the list 





Mayor Has Had Enough! 


Can You Blame Him? 


The Mayor and Treasurer of the 
little northeast Georgia town of Gib- 
son have washed their hands of the 
public water system—and all other 
official duties, too. 

The water system was voted by 
the 600 Gibson residents about two 
years ago. Mayor C. M. Shuman, 


who has served several terms at $100 
a year, was handed the job of get 
ting the pipe, 113 meters and other 
equipment installed. 

Doing much of the actual work 
himself, Mayor Shuman got the job 
completed recently. 

Then the Council decided the sixty- 
five-year-old Mayor was just the man 
to read the meters, figure the bills and 
maintain the equipment. The Council 
voted to pay him $40 a month. 

That did it. Too much work for 40, 
said Mayor Shuman. He quit. 

Then Thomas Silas, thirty-two, a 
friend of Mayor Shuman’s and also 
Treasurer for the city and the water 
works, quit too. 

The three remaining Councilmen 
are now considering a special election 
to fill the vacant posts. 
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Technical Writer 
Hollywood, Calif. 





stant voltage, but was used to con 

trol fluid pressure 
lo preciude this occurrence, let us 
agree that a regulator is the simplest 
automatic device for the control of 
pressure, temperature 01 The 
regulator is a device which translates 
directly a change in the 
be controlled into a corrective throt 
tling action. I1 regulator, 
1) the 


a < hange 


level. 
variable to 
a pressure 


controlled 


mn torce 


pressure 
exerted 
a diaphragm or piston to posi 
i level regulator, the 
by the buoy 


attached to a level 


a valve In 
valve Is positioned 
of a tloat 

1. In the temperature regulator, the 
. qui or the 
ibrium be 


pre ssure ¢ 


tween the al I liquid phases, 
supplies, I 


positio1 


Fig. 1. SIMPLEST TYPE of pressure regu- 
lator may be entirely adequate. 
Courtesy Foster Engineering Co.) 


\bility of a 
ture regulaior to cause a 
action 1s dependent upon the com- 
pression of an adjustable spring. Con- 
sequently, a finite change in the con- 
trolled variable is necessary before a 
position of the main 
valve occurs. The sensitivity of this 
device is dependent upon the rela- 
spring rate, dia- 
phragm size, main valve size, and the 
unbalanced forces created by pressure 
drop across the main valve. It is the 
purpose of this article to present a 
few rules to follow in determining 
when this regulator may be used; but 


tempera 
corrective 


pl essure or 


change in the 


tionship between 


not to discuss the design or operation 
f the device 


Use of Pilot Regulators 


\ small pilot regulator may be 
used to cause movement of the main 
valve or the valve installed in the 
line in which the fluid to be throttled 
is flowing. This small pilot regulator 
may be made more sensitive than its 
larger brothers This increased 
accuracy of control is mainly due to 
the very short movement of the 
diaphragm and small compression of 
the spring required to vary the ex- 
tremely small fluid flow which occurs 
in pilot @peration of the mainline 
valve. Innumerable systems have been 
deveioped to adapt the pilot to 
various control applications. These 
systems are based upon one of three 
approaches. 

The first (Fig. 2) varies the pres- 
sure on the diaphragm of the main- 
line valve by maintaining a constant 
bleed from the diaphragm, but 
changes the supply pressure of fluid 
to the diaphragm with the small pilot 
regulator. In the second system. ( Fig. 
3), the supply rate is through a set 
restricting orifice, but the bleed rate 
is varied. The third system varies 
the pressure under the motor valve 
diaphragm by means of a pilot valve 
(Fig. 4) which loads or bleeds, de- 
pending upon its position. In each 
case, the pressure to the diaphragm 
is balanced by the line pressure to be 
controlled 


Electric or Pneumatic 
Control Systems 

Beyond the scope for application 
of pilot-operated valves are control 











SIMPLICITY IN 


problems which 
electric control. In the pneumatx 
control system (Fig. 5), an instru- 
ment measures the variable to be con 
trolled and puts out an impulse which 
the measured variable 
from. the point of the 
controlles lo complete the control 
a valve or other control unit 
is positioned as dictated by this 
The control loop is closed 
by measuring the effect upon the 
variable that results from changes by 
the control or control unit. 
When considering a control 
tem, emphasis is too often placed 
obtaining throttling action 
using flow which are 
available, using various types of con 


require 
or 


varies 


as 
deviates set 


system, 


impulse 


valve 


SVS- 


upon 
characteristics 
trol valve bodies. In many cases, this 
approach is necessary but again for 
economy and simplicity on-off con- 
trol should not overloaded. This 
may obtained with a_ simpler 
pneumatic valve or an electric valve 
(Fig 6.) Innumerable operations 
such as level control between limits, 
liquid emer 
gency 
trol, 


he 


be 


transter Oo! 
shut-off 


orifice 


charging, 

filter backwash 
meter run selection 
may this manner. The 
electric system advantages 
when dealing with isolated tanks (no 
air 1 with simple limit 
controls, or when sequency of opera 


con 
or 
be handled in 
offers 


is required), 


tions is involved 

With the regulator, the _ pilot- 
operated valve, or the control system 
at our disposal the question arises as 
to the best method to use to fit our 
needs and obtain adequate control 
in the simplest manner. It seems that 
the straightforward way to attempt 
this selection would be to explain the 
:pplications of the simplest method 
first and.then move on to the more 
complex units. This tried, but 
it was found that the better approach 
was to start the elimination process 
from the most complicated method 
and move on to the simplest. By this 
method, the operating conditions re- 
quiring the use of a controller are 
listed. If the desired application is not 
included in this list, the pilot system 
may be available. If the pilot system 
is not required, the regulator may be 
employed. 


was 


Controller Applications 

Applications which require a con- 
troller are: 

(1) When the variable to be con- 
trolled than temperature, 
pressure or level: 

The control function must be pre- 
ceded by measurement or evaluation. 
Variables such as pH, speed, gravity, 
heating value, flow, and others re- 
quired in waterworks do not lend 


is other 


pneumatic 
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Fig. 2. PILOT REGULATOR positions line valve by varying supply to diaphragm 


themselves to measurement by units 
which have the power to position a 
valve or control unit. Most of these 
applications are accomplished by 
varying the flow of related 
medium which will change the meas- 
ured variable. 

Examples of these are : quality con- 
trol where addition of chemicals is 
on the basis of pH, conductivity or 
turbidity measurement, hackwashing 
which may be activated by abnormally 
high differential, speed control 
obtained by varving fuel or steam rate 


some 


or 


PILOT 
REGULATOR 


to the prime mover. Most flow con- 
trol applications using differential 
measurement require a controller to 
translate the small differential pres- 
sure to the force required to position 
a valve. 

(2) When the valve of the variable 
to be controlled is beyond the range 
of a pilot system which may be used: 

Generally speaking, the internally 
piloted piston-actuated valve will 
control steam pressures up to 600 
psig, while pilot-controlled dia 
phragm-actuated valves will control 
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Fig. 3. PILOT REGULATOR positions line valve by varying bleed from diaphragm 
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Fig. 4. PILOT VALVE will increase or de- 


crease loading as required. 
rtesy Moore Products Co 
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Fig. 5. PNEUMATIC CONTROL system 
may be used for many different measur- 
able variables 
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valve is used for larger sizes; 
although available in sizes of 2 inches 
and smaller. This unit will control 
plus or minus 3°F. 

Oddly enough, the limitation that 
requires a control system for level 
is not control. Often, it is 
desirable to allow the level to fluctu 
ate within the limits of a retaining 
vessel in order to obtain a steady rate 
of flow This condition can occur 
when a surge tank is installed to 
absorb a change in influx rate and 
yet allow the affluent, which may be 
the flow through filters or softeners, 
to remain constant. To accomplish 
this, the controller must open or close 
a valve uniformly over a wide change 
in level. This gradual change over a 
wide range in many cases cannot be 
accomplished with a float pilot. 

Control of level of an interface 
such as occurs when draining water 
from an oil or drip tank, is difficult 
without the use of a controller which 
in most cases is a displacement float 


close 


type 

(4) When control application re 
quires the available characteristics of 
a controller such as variable throttling 
range, automatic reset, or derivative 
action : 

The pilot regulator is a low con 
stant throttling-range controller with 
out automatic reset or derivation 
action. These refinements become 
necessary when operational lags and 
operating conditions contribute to 
instability in the system 

(5) When need is for cascaded 
control : 

In this form of instrumentation 
the output of one controller is used 
to adjust the control point of a second 
controller. 

(6) When the available pressure 
drop across the control valve is in 
sufficient to motivate the valve when 
using pilot control: 

Proper functioning of a_ pilot- 
operated valve requires an appreci- 
able pressure drop across the valve 
bedy. Positioning of a control valve 
by a controller is not dependent upon 
pressure drop. Nevertheless, it should 
be remembered that a control 
tem will not operate successfully un- 
less a sufficient portion of the sys- 
tem’s pressure losses are concentrated 
across the seat of the control 

(7) When it advisable to 
place the control 
location remote 
valve: 

Severe weather conditions may de- 
termine this, although reliability of 
control equipment has created a 
trend toward placing the control unit 
at the valve with attendant decrease 
in operation lags. 


SVS- 


valve. 
seems 
mechanism at a 
from the control 


Uses of Pilot-Operated Valve 


(According to recommended pro- 
cedures, unless conditions requiring 
a controller exist, the pilot-operated 
valve should be considered. Opera- 
tions to which this system of control 
may be applied are 


(1) When the variable is beyond 
the range of a regulator 

When the variable is pressure, the 
limit of application of a regulator de 
pends on a combination of type of 
unit, static pressure and size of valve. 
In very general terms, the _puilot- 
actuated valve becomes a considera- 
tion when set pressures the 
following 

Gas 


Through 1% in 
1% in. and larger 


exceed 


250 psig 


125 psig 
Steam 


Up to and including 4% in. 
1 in. through 1% in 


Water 
Up to % in. 


Up to 2 in 
Up to about 8 in. 


275 psig 
125 psig 


3000 psig 
2500 psig 
125 psig 


Pilot-operated temperature regula 
tors should be considered whenever 
the temperature than 
300°F. 

Internal pilot-operated valves are 
widely used to control water storage 
tanks. Use of a pilot makes it pos- 
sible to power the large line valves 
usually used for water level control 
in elevated water storage tanks. 
Various functions may be accom- 
plished such as check valve, tank 
full and supply in which the same 
stand pipe is used, and differential 
level control. 


range is less 


(2) When it is necessary to hold 
the valve of the variable closer to a 
set point than can be done with a 
regulator : 

A pilot system should control with- 
in approximately 1 per cent of the 
set point. This arbitrary figure de- 
pends upon the type and size of the 
regulator. As this deviation is a 
percentage rather than a constant, 
it becomes more of a grave considera- 
tion as the set point pressure in- 
creases. A balanced main valve will 
increase accuracy of regulation. The 
double-seated main valve may be used 
when lock-up is not required. 


(3) When a 
valve is indicated : 

Pilot operation, particularly in the 
piston-operated valve, allows for 
longer main valve travel. Although 
this travel is not as great as may be 
obtained with a control valve, it is 
sufficient for shaping the plug or 
ports to give various flow character- 
Greater sensitivity of control 


characterized main 


istics. 
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is possible with the characterized 


main valve 

(4) When facility tor 
change in the set point from a re 
mote location is desirable: 


greater 


Che spring and adjusting screw of 
the pilot may be repiaced by a 
pressure chamber. The pressure in 
this chamber, which is the set point, 
may be varied quite easily by the use 
of a small regulator located on a con- 
trol board 


When 


is available 


(5) no pneumatic supply 
The automatic valve of the internal 
pilot type (Fig. 7) uses line fluid to 
position the main valve. No gas or 
liquid bleed to atmosphere is nec 
This may be used on 
gases where even the small 
controller nozzle cannot 
be tolerated. Isolated liquid and 
steam control systems may be han- 
dled with this type of valve. 


essary system 
toxic 


bleed of a 


Uses of Regulator 


By this process of elimination, the 
pressure, temperature or level regu- 
lator is used when pilot system or 
automatic controller is not required. 
This would seem to relegate the reg- 
ulator to a very insignificant role in 
the field of instrumentation. This is 
far from so—either numerically or 
functionally. To realize this it is 
necessary only to recognize the num 
water and reg 


her of domestic 


gas 


Fig. 7. SELF CONTAINED pilot system po- 
sitions main valve by regulating pres- 
sure on balance piston. 

Courtesy Foster Engineering Co.) 


Fig. 6. ELECTRO-HYDRAULIC valve may be energized by emergency or 
control circuits. 
Courtesy General Controls Co 


ulators and the important part they 
play in daily life. An impressive list 
can be developed for determining 
when to use the pressure regulator 
as the correct method of control in 
water and sewage handling. These in 
clude: 

1. All steam supplies to heating 
equipment. 

2. Domestic 
services. 


regulators for water 

3. Instrument and plant air sys- 
tems. 

4. Welding gas tank discharge. 

5. Relief to suction on pumps. 

6. Differential control for 
oils and gland seals. 

\pplications for temperature reg- 
ulators include: 

1. Fuel oil or water storage heat- 
ing. 

2. Domestic 
heaters. 

3. Compressor and engine cooling 
systems. 

Applications for levels are: 

1. Cooling tower pit make-up. 

2. Chemical mixing tank 
boiler water storage make-up. 
times the use of a reg- 
ulator is not considered because it 
seems necessary to have closer con- 
trol than the regulator will give. This 
“seeming should be ex- 


fuel 


and industrial water 


and 


So many 


° %” 
necessity 


amined very closely. It is important 
to determine truly whether a varia- 
tion of a few pounds or a few de- 
grees will contribute to a condition 
which is detrimental to the operation 
or to a quality of the product which 
would decrease its usefulness or 
value. So many times the value of 
the set point, whether it be pressure, 
temperature or level, is arbitrary and 
the limits of variation are also arbi- 
trary and not based upon an analysis 
of the effect of a small change. 
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Automatic Control 
of Pumping Stations 


And how automation can function 
to improve distribution system operation 


decade has its magic pass 
lay’s is “automation.” 
it appears this is some 
did not 


is this 


something that 


Exactly how new 

It depends on how you 
Five centuries ago windmills 
uls performed work for 
) had vanes to keep the 
the wind. In America in the 
milling industry pro 


uced finished flour by purely mechan 


it] 


te 1700's the 


processes ind without human aid 


Carly History 


17 


of automation wate! 
re no neophytes. In Louis 

a technical association 
demonstrated 
This 


Pike by 


ung i llow 
ited tank control 
Theodore F 

ide of that hearty 
which 
had the indomitable will 

re to face the many hungry 
self and his family until 
onvince a skeptical public 
ingled contraptions could 


mate 


noneering spirit 
4 


this 
through the 


pursued 
relentlessly 
Johnson cast it aside as 
ment. Pike then joined 
manufacturer's agents, 
id Mr. Ruff, to form the 
Control Co 
short lived 


This asso 
In the early 
this association 


called Auto 


severe d 


company 


nneapolis-Honeywell became in 


terested in the market and helped Pike 


Soon Honey 


a little down the road 
vell despaired and gave up in favor of 
lucrative heating field. Pike 
fostered and developed Autocon from 
thirties until he first re 
1045 


t} mort 
wre 


those early 
tired in His successors have the 
fortunate heritage of the long experi 
ence ictor back to 1924 and before 
With this the 


mtormation present 


Ed. Note This paper was presented be 
re the North Central Section of AWWA 
i was re leased by the Association for pub 
lication in H’ater & Sewage Works 
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by J. S. WILLIAMS 


Mr. Williams is Vice President of the Automatic 


Control Co. in St. Paul, Minn. 


In this article, he 


describes the functions of control devices de- 
signed to maintain proper pressure in a dis- 


tribution system. 





company is a proud monument to Ted 
Pike's youthful ambitions 


What is Automation? 


\utomation in its broadest sense is 
the substitution of mechanical-electri 
cal devices for human decision and 
effort. Don’t overlook that last word 
‘effort.”” This means substituting an 
other form of energy for a strong back. 

Ultimately the will ob 
serve conditions in all key 
Less critical 


supervisor 
points via 
closed circuit television 
operations will be monitored by alarm 
or annunciator devices working on the 
basis of “no news is good news.” Thus 
the future supervisor will devote him 
self to the more important function of 
planning and record study. Before this 
can come about water works staffs will 
have to include competent electronic 
engineers and technicians for mainte- 
nance. Let there be no misunderstand 
ing, we are highly optimistic about the 
wonders which the future holds. We 
merely caution against premature ac- 
ceptance of something which today 
may not be economical nor practical 
In the interim we must continue to 
advance in the direction of this future 


-goal, we must take every step which 


is practical and economical, we must 
dream for without dreams there can 
be no progress, but we must also meas- 
ure every plan against the yardstick 
of our capability. We can kill the 
dream, we can delay the future through 
involvement in a plan for which we 
are ill prepared. 


Present Day Automation 


To stand the test of time, to be prac 
tical, economical and workable, auto 


mation purchased for the present and 
the immediate future must be simp!e, 
rugged and most important understood 
and maintained by existing personnel 
It has to be kept on duty 24 hours a 
day, 365 days a year with normal 
maintenance. The automatic 
should be considered in two sections: 


system 


namely, normal operation and emer 
gency operation. Under normal opera 
should have little 
an Inspec 


tion, the attendant 
to concern him other than 
tion or supervisory function 

There is no mechanical nor electri 
cal device not subject to wear or ulti 
mate breakdown. But the operator un 
harassed by unimportant duties can 
regularly mspect and thereby prevent 
trouble. Here is the 
ability of judgment and discretion can 
be fruitfully employed. Under normal 
operation the automation unit substi 
tutes for the human operator in the 
determination of when and where the 


where human 


change is necessary. It dispatches elec 
tro-mechanical commands to start, stop 
or adjust a unit, correct for errors and 
maintain operation in the proper bal 
ance. 

\utomation can accomplish these 
things at a much higher speed and 
more surely than the human being 
The automat cannot be distracted, nor 
bored, it needs no diversion nor enter- 
tainment, and it is not plagued with 
fatigue. Any good automation system 
has safeguards which signal when 
human judgment and decision are 
essential. A good system is simple and 
safeguards against normal failure and 
normal emergencies. The significant 
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CONTROLLER integrates water system from raw ground water through all treatment stages to pre-use storage at midwestern 


importance of any warning system is 
its ability to anticipate a condition. All 
devices must alert the oper- 
ator before the condition or failure 
occurs. He may then take proper ac 
tion to prevent the occurrence. This 
planning permits one to handle 


protective 


type ot 
the faucets rather than wield the mop 


How to Buy Automation 


\ conservative approach avoids un- 
necessary equipment. A system should 
be equipped to provide efficient, trou- 
ble-free operation with reasonable 
safeguard and no more. The invest- 
ment in gadgetry is unnecessary when 
dollars carefully in selected 
equipment every benefit 
needed 

The benefits of automation must not 
only pay for themselves, they must 
make money for the water utility. Sys- 
tems which have outstripped their de- 
result in many operating ob- 
stacles. These conditions often require 
a measurement at one point with trans- 
mission of intelligence to another. 
Here even more than on the simple 
job the equipment being purchased 
should be closely scrutinized. Not 
every product is of equal quality, and 
any equipment considered should pass 
these questions 

Is it simple? Can it be understood 
and serviced by personnel available? 


invested 


will give 


sign, 


community of 4000 population. 


Does it require special skills or knowl 
( Most of the service work which 
will be performed is due to mechanical 
wear, therefore, mechanical meving 
parts should be minimized.) It 1s ont 
belief that the odds favor the simple 
electric way over the older mechanical 
way. Were the builders proud of the 
workmanship and design? As a buyer, 
it is your right to have the detail to 
satisfy you on these points. When all 
is said and done, compare. 


edge? 


Were controls as common as auto- 
mobiles, and everyone experi- 
enced with controls as they are with 
automobiles, then, of course, no prob 
lem would exist. Unfortunately, there 
are very few real experts in the field 
today because to be an expert you 
must be exposed to the problem and 
acquire the experience factor which 
requires time and opportunity. 


was 


Automation vs Records 


Possibly we should pause here and 
examine the matter of historical rec- 
ords. Industry today has become high- 
ly conscious of this subject. Many of 
us have found ourselves erecting high 
cost building to house what is more 
aptly named waste paper than records. 
Someone has a brainstorm to gather 
some statistics for some specific pur 
pose, then when finished, forgets to 
turn the faucet off. Our company and 


others with which we are familiar, are 
“records” as to in- 
trinsic and permanent value. This 
does not mean we have discontinued 
record keeping, nor does it mean there 
are not records which will be 
kept indeterminately, but keeping rec 
ords sake of record keeping 
Is Out. 


scrutinizing these 


those 


fi the 


eT LEle 


Water works men are faced with an 
situation. They must have 
but those records must pro- 
statistics, otherwise, they 
Records are not auto 
mation, records and automation are 
not synonymous and never will be 
\utomation is an immediate, dynamic 
thing. It is concerned with what is 
happening right now, the present. Au 
tomation anticipates and through an 
ticipation is timely. A record 1s his- 
tory. It isa history of something which 
has happened, not a warning it is go- 
ing to. We learn from history and 
history is important. 


identical 
records, 
vide vital 
are worthless. 


Our company is not in the business 
of making records. Many of our sys- 
tem controls incorporate such devices 
where they are required in the system 
for the convenience of our customers. 
However, we do not manufacture 
these instruments. We buy them from 
specialists of long experience. Our 
company is concerned with and devoted 
solely to the manufacture of automa 
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PRESSURE transmitter at tank operates high service pump at treatment plant plus high-low tank alarm. Probe type controls at 
treated water storage provide automatic low level cut-off for service pumps as well as high-low clear well alarms. 


ind control equipment, which is 
ot synonmous with recording instru 
entation 
We believe that the record of a level 
an elevated tank per se has little 


‘ 


oric value, It provides no dynamic 
picture of the which 
exist in the system and is not worth 
| is transcribed 


} ; 
St 


real conditions 


on which it 
This may startle some 
tended. Knowing that there is pres 
sure in the system, that it is adequate 
in high value areas, plus a true graphic 
hour-to-hour, day-to-day 
It is the historical 


tne pape! 
and is so in 


picture of 
operation is vital 
data from which any superintendent 
does his future planning, but we don’t 
believe it is necessary to go out to the 
tank to determine that pressure exists 
This intelligence is available anywhere 
and it also tells how 
much is in the tank, if someone is in 
terested. In an emergency, the impor- 
is that the water is under 
It makes little significant 

rence whether this 
supplied by the tank or through pump 
as the pressure itself 


in the system, 


tactor 
pressure is 


action as long 
exists. The fact the night of June 13th 
a tank held so many gallons has no 
historical The fact 
$0 pounds of pressure at 


significant value 


there Was 
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Ninth and Main when the fire broke 
out is mighty important 

Pressure records on a system are of 
significant value but records from a 
point such as the tank which is the 
most stable point in the entire system 
may not be desirable or necessary and 
the transmission of such information 
may be even less necessary. A record 
of everything needed, plus additional 
benefits may be obtained at a key spot 
in the system, the pumping station or 
maybe elsewhere. Pressure recording 
at such points will give a truer picture 
of what is being delivered to the cus- 
tomer. At these points the operator 
can observe surges which rattle the 
pipes and the frictions which give a 
warning. In effect the operator's fin 
ger will be on the heart of the system ; 
he will be able to see all the irregulari- 
ties, he will see all the phenomena, 
and he will have a record which not 
only has historical value telling you 
many significant things but one which 
is intensely interesting 


Distribution System Control 


From a control standpoint all dis 
tribution systems break into two broad 
primary and 
booster The 


classifications, systems 


secondary or systems 


former refers to the system taking wa 
ter from some natural source and de 
livering it to treatment, storage or use, 
or a combination thereof. The second 
ary or booster system is a localized 
improvement of a primary condition 
to increase pressure or flow, but with 
the source of water from a primary 
system. 

Examining first the primary system, 
the problem is to deliver an adequate 
flow at a pressure from 
each and every tap in each and every 
section of the system, at every hour of 
the day and night, month in and month 
out. To accomplish this end there are 
three classes of systems, the elevated 
tank system, direct pumping, or the 
tankless system, and on occasion’ the 
pressure tank This latter, 
though occasionally employed by mu 
nicipals, is completely impractical 
from any standpoint when compared 
to either the elevated tank or direct 
pumpage. This leaves the two major 
types for discussion 


reasonable 


system 


Reserve Storage 


Most systems today use and store 
water which has been treated at least 
to some degree. Thus the present-day 
installations usually require an inte- 
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grated system control, and often trans 
mission of intelligence. Examining a 
control application, we start with the 
reserve in storage. This must be main 
tained at high levels. The important 
thing is to insist on measuring devices 
which do not rob the system of costly 
It is better to make a number 
definite 
than a continuous measurement. There 


storage 
ot measurements at points 


always is safety in numbers, hence 
multiple measuring devices, each trans 
mitting its independent signal, are less 
apt to let the operator down than a 
single measuring element sending a 
single signal. In the latter case, 
is lost, all is lost; in the former 


one of many its lost 


if one 
but 


Measurements are directed to a high 


service pumping station or treatment 
plant. It is not 


to have parallel or separate alarm sig 


uncommon, however, 
nals transmitted to a secondary recep 
tion point such as fire hall or police 
station. The receiver picks up this in 
telligence, coordinates it to start and 
stop the necessary operation units re 
quired by the particular control 
scheme. These involve the high serv 
ice pumps, valves, elapsed time meters 
operations recorders or any other 
components 

It is important the 
equipped with safeguards which will 
alert 
transmission line failure or 


devices be 


event ol 
failure of 
the control or operating equipment, or 


human operators in 


anything else which will hazard the 
operation. The primary consideration 
1s to provide freedom for the operator 
so he can perform his more important 
tasks and leave the menial jobs to his 
control 

\ny emergency arising in the sys 
tem should be alarmed so the operator 
can move in and exercise judgment 
and decision. With proper automation 
no operator ever lives in a fool’s para 
dise, thinking all is well when he is on 
the verge of a real emergency. Lack of 
such and 
pound foolish. They are insurance. All 
good control systems have facilities 
for an operator to take over to manip 
ulate the entiré super 
visory basis. Simplicity is good design, 


safeguards is pennywise 


system on a 
and to maintain something it must be 


understood. A specialist 
can be of real service and save thou 


competent 
sands of dollars 


Elevated Tank Systems 


Starting with the most common, the 
elevated tank system, the basic unit is 
the single-pump, untreated or raw wa 
ter installation. On this simplest of 
systems the problem of automation is 
equally simple. The system is supplied 
by maintaining the tank. This is done 


PUMPING 


STATIONS 





ELEVATED 
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TRANSMITTER measures pressure at elevated tank to operate remote pump via 
telemetering to make optimum use of tank and maintain maximum reserve for 
emergencies with minimum operating expense. 


automatically by literally weighing the 
tank through measuring the pressure 
in the system. The tank is maintained 
as full as possible 

Naturally the simplest possible in 
stallation is always the most desirable 
One easy rule of thumb is; with few 
or no users between the pump and 
tank, with the distribution lying be- 
yond the tank, then a simple control 
installed at the pump house will be 
eminently satisfactory and will give 
everything needed for full automatic 
operation. 

Such devices can 
tures for off-peak pumping or can in 
clude protective devices to protect 
your investment. Highly desirable to 
such a system is an alarm located at 
some point of continuous attendance 
such as the telephone office, police or 
fire station. This signals low system 
pressure through operation of an audi 
ble and visible alarm. In completely 
unattended localities this alarm can be 
a light or bell located where it can be 
seen or heard by residents who in turn 
report. 

What is used in the more typical 
application where many consumers lie 


incorporate fea- 


between ? Sometimes such systems can 
be properly controlled as previously 
described and sometimes that type of 
control is wholly inadequate. It makes 
little difference whether it is single 
pump operation or multipump opera 
tion. The control on multipumping is 
only more of the same 


Scattered Well System 


For a scattered well system, the 
proper concept or perspective is very 
essential to understand the control and 


make simple devices do a really effi 


cient job This type of system has 
wells scattered throughout the distri 
bution area. The important concept 1s 
the disassociation of certain pumps 
from the elevated tank. This idea in- 
volves one or possibly two pumping 
stations (essentially the ones nearest 
to the tank) having controls adjusted 
to maintain the tank within as close 
limits as practical without waste of 
power or hurting of the pump. 

All other stations, with utter disre 
gard for the tank level, have their con 
trol on a much coarser setting and one 
calculated for the immediate locale or 
area surrounding that station. In other 
words, it might be said each station is 
encircled by its own zone and the func- 
tion of the control is to assume the 
pressure in its zone never falls below 
a given minimum and the pump is op- 
erated whenever necessary but never 
unnecessarily. Pressure limits are se 
lected based on conditions in the zone 
and when the pump is in operation any 
unused surplus becomes available to 
adjacent zones. 

Through coordinated control and 
studied pressure settings, coupled with 
adequate time delays, it is possible to 
provide a highly efficient operation in 
this type of system with some very 
simple controls. Each control is inde 
pendent, no interwiring is necessary 
The tank is maintained at a very high 
level because the controls are alert to 
local conditions and get the pumps in 
operation before the tank is diminished 
Here is one of the benefits the control 
engineer can provide. He understands 
the fundamental principles with which 
he is dealing, and he can provide an 
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RESERVOIRS are maintained by set point pressure transducer located in supervisor's 


office. 


Transmitted signal to wells 1 and 2 operate pumps which return signals to 


report supervisory point via telemetering. 


e, ethcient control at minimum 


Direct Pumpage System 


1 division of a 


Che second primary 

ution system is the tankless or 
direct pumpage system. This 1s not a 
new method, having been used indus 
It has also been 
many municipal installations 
rally has been restricted to the 
While the system it 


lot new, the techniques which 


or many years 


ystems 


ake the operation efficient and auto 
well known. This is no 
a reflection of the 
Conservation 
The cost of 
The tankless 
properly understood and prop 
the 
nt and most stable water distri 


matic are not 


pat idox but rather 
bundance of the past 
t so 


necessary 
vas not so high 


controlled, actually is most 
erncie 
bution syste 


sure holds within closer limits : it saves 


in existence. The pres 


powe}: 


it is a tempered system 
Che tankless system is ideally suited 
Normal reservoirs are 
susceptible to normal catastrophe. The 
elevated tank 1s susceptible to tornado 
\ ground reservoir 
or its connecting lines are susceptible 
Both are subject to con 
Were there no reservoir 
a subterranean supply 
directly into distribution, 
there naturally would be standby mo 


ior emergency 


explosive torce 


rupture 
tamination 
and only 


pumped 


tive power, hence a method of getting 
vater from the ground source under 
Natural 
supplies are protected 
against contamination by radiation. So 


the majority of circumstances 
underground 
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long as there was a way of turning the 
pump you would have clean, 
usable and still ‘willing’ water. 


sweet, 


The tankless system, by definition, 
with no reservoir or 
cushion tank for stability. Its total 
storage is the composite volume of the 
distribution piping. This is not true 
storage because it requires energy to 
use it. Were you to take a piece of pipe 
and entrap water at some hypothetical 
pressure, removal of a minute quantity 
would instantly dissipate the pressure. 
In effect, at one moment you could 
have a hundred pounds and a pin hole 
would plummet the pressure to zero. 


is one storage 


The condition described could only 
be called highly unstable and yet the 
tankless system, which is merely a 
larger form of this concept, is highly 
stable and far transcends the average 
reservoir system in stability. The tank- 
less system like any other to be effi- 
cient must be properly designed and 
properly applied. 
Random selection of components 
can only yield lackadaisical, inefficient 
gperation. Proper selection of compo- 
nents is pretty basic. Take pumps, for 
example. A pump that was highly effi 
cient in a tank system might be worth- 
less in a tankless system and vice 
versa. This could be said of virtually 
any component. Without question all 
units should be properly coordinated 
so that they complement one another 
toward the total efficiency rather than 
fight each other and aggravate the 
inefficiency 

The tankless system works ona very 
simple principle. It uses the pump as 


STATIONS 


a flowmeter and regulates the pump 
ing to the flow requirements. It’s really 
quite simple. Flow is measured by the 
pressure drop across an orifice. All 
pumps have a characteristic curve, one 
axis being head or pressure, and the 
other axis being flow. In a tankless 
system, through the pump, the pres 
sure at any given moment has to re 
flect the flow at that moment. Just as 
with the flowmeter and its orifice, 
using the pump as our flowmeter, flow 
is being measured by pressure 

This works out with mathematical 
precision, in fact, to the pomt where 
with this type of system the control 
expert can sit down before the system 
is built, work out desirable character 
istics, desirable pressures on a piece 
ot graph paper, select components, 
work out a control, build it, ship it and 
install it with the end result corre 
sponding exactly as calculated. And it 
doesn’t take a mechanical brain or a 
computer circuit to accomplish this. It 
merely takes a few simple measure 
ments and some very simple circuitry 
to do the job It is done with the sim 
ple components of every day work; 
i.e., starters, circuit breakers, pressure 
switches, timers, transformers, relays, 
gauges and the like. The only really 
important thing is knowledge of the 
principles involved which again are 
quite simple 

Tankless systems range from a sim 
ple, single-pump application, boosting 
city pressure for a building on a part 
time basis, up through all types of in 
dustrial applications, housing projects, 
peripheral developments, primary sys 
tems and combinations thereof 

Many times tankless systems are 
superimposed on elevated tank sys 
tems and substitute for additional tank 
capacity. One important 
point which can never be overlooked 
is the principles of control of a tank 
less system and a tank type system are 
completely incompatible how 
ever, may be superimposed on the 
other, with the system normally oper 
ating on one set of principles and un 
der emergency conditions, or through 
plan, transferring from the normal 
scheme to the secondary 

This operation can be explained by 
this example: Center Village set up 
housekeeping many years ago. It an 
ticipated a normal growth, but some 
industry found haven there accelerat 
ing the growth and enticing more in- 
dustry. Then there was a need for 
more storage capacity ; the Village was 
at the end of its rope on pumping 
units, due to friction loss. The storage 
would be adequate if the total capacity 
of the tank could be held in reserve for 
emergency or outage, or even to alle- 


extremely 


(ne, 
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viate an extreme low pressure condi 
tion in the high demand periods 

Many times in a situation as this 
it was possible to operate the water 
supply on a tankless system principle 
Naturally the most desirable situation 
would be to never draw water from 
the tank except under emergency con 
ditions. This poses the problem of 
stagnation. The solution is to run the 
system as a tankless system the ma 
jority of the time, say from 6 a.m. to 
12 midnight, and then switch over to 
an elevated tank system. This recircu 
lates the water keeping it fresh. With 
this type of operation there is always 
an emergency bypass which immedi 
ately transfers back to the tankless 
system operation and gets the pumps 
going should the tank drop exces 
sively 

Normally only enough water would 
be taken out to keep the tank reserve 
sweet and clean, and the low limit or 
transfer point would be pretty high in 
the tank. Such a scheme automatically 
puts the tank on the system under out 
age conditions or any other type of 
emergency indicated by a subnormal 
pressure 

By these means does the village not 
only saves the capital investment of 
the tank but actually through power 
selection of pumps and proper auto 
mation, instead of the pressure ex 
tremes 
whole 


previously experienced, the 


system is smoothed out. It is 
stabilized and given a new lease on life 
the 


control system can be worked out to 


Where conditions are extreme 
permit a group of several smaller sys 
tems or secondary systems or any 
combination. There are many primary 
systems with secondary systems with 
in the primary. The number of pumps 
is not important ; the size of the pumps 
is not important; selection of pumps 
with proper characteristics is of vital 
importance 
the proper principle is essential 


Planned control based on 


To rec ap, the tankless system is con 


trolled from pressure. This pressure 


CONTROL OF PUMPING 
is derived from the pump and because 
of the pump’s characteristics is indica 
tive of flow. The pump is the flow 
meter. There exists, in effect, there 
fore, balanced flow and pressure to 
create the ideal situation. We then 
hold that ideal quite closely through 
simple but effective control. 


The kev to success is the selection 


of components on a coordinated basis 


The pumps cannot be selected with 
disregard for control principles nor 
controls with disregard to pump char 
The 
entire distribution from source to use 
must be correlated, coordinated and 
controlled. This is true whether the 
control consists of a man pushing but 
tons or modern automation. The basic 


acteristics or system conditions. 


principles apply equally in both cases 
Control systems and the principles on 
which they are demand the 
services and cooperation of the ex 
perts in each and every field. Pump 
men, control men, instrument men 
must function as a team. With such 
teamwork the benefits to the 
works industry and the customers are 
unlimited 


based 


water 


Automation Tomorrow 


The auto 
new 


\ word about tomorrow 
mation age is breeding many 
comers; this is good. The world of 
automation is spreading out and many 
wonderful things are happening and 
are planned. We hear about electronic 
brains or computers as they are prop 
erly called. Actually, they are primari 
ly counters and broken into their com 
ponent parts in themselves are not too 
complex. They do, however, perform 
wondrous feats and represent tremen 
manhours of labor, not 
physical but thoughtful. These newer 
units, 


dous only 
however, are creating a vo 
cabulary which older 
hands find unfamiliar 
suring element is no longer called a 
flow 


many of us 
Today a meas 


pressure switch or a switch o1 


i thermostat, it is called a transducer 


which is a very apt name. These 
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transducers are classified into two 
general categories in this new lan 
guage, namely, analog and digital, one 
being a continuous measurement such 
as would be used for indication or 
metering, the other being literally 
numbers or counting, but referring to 
a set point operation. 

Regarding the future of automation 
in the water works industry was dis 
cussed by Harry Jordan, AWWA 
secretary in October 1955 before the 
Pennsylvania Water Work Assn. Mr 
Jordan said, “The fear complex ap 
pears to affect the attitude of some 
water works engineers and operators 
in considering the application of cer 
tain modern inventions to the opera 
tion of water works equipment. I be- 
lieve what he referred to as the “fear 
complex” about automation is the re 
placement of manpower and the loss 
of jobs 

Historically this has not been true 
Instead, people are used more pro 
ductively having enjoyed greater free 
dom, more leisure time and higher 
income. Certainly automation elimi 
nates many tasks but nowhere can you 
find evidence that it has lowered the 
living standards ; instead, it has raised 
them. On this point Mr. Jordan said, 
“Let it be said at this moment the 
objective in my opinion is not to re 
duce the amount of manpower re 
quired to operate the waterworks sys 
Improve by 
mechanical and electrical 
equipment. Automation is not essen 
tially a substitute for manpower, it is 
a supplement to manpower.” 


tem, rather, it is to 


modern 


In regard to the cost of automation, 
Mr. Jordan said, “A rather obvious 
answer to all this chatter about auto 
mation is that it costs too much. A 
simple rejoinder is that human mis 
too much.” Human mis- 
takes are not malicious but are the 
results of fatigue, boredom, unhappi 
ness and sundry causes. Automation 
and control devices promise to elimi 
nate human mistakes. 


takes cost 





Confusion Unconfused 


Penna. Operator Assn's 
Dates Set Permanently 


Meeting 
To avoid future confusion in meet 
ing dates of the Pa. Water Operator’s 
\ssn. and the Pa. Sewage & Ind 
\Vastes Assn. at State College each 
vear, the two associations and the Pa 
State University authorities 
come to a definite and 


agreement on fixed meeting dates each 


have 
permanent 


veal 
The fixed dates for the two meet 
ings are now, and henceforth, to be 


dates covered by the first full 
week in August. The Water Opera 
tors Assn. will begin its annual meet 
ing on the Monday of the first full 
week in August and close at Wednes 
day noon. The Sewage & Ind. Wastes 
\ssn. will follow with its meeting be 
Wednesday afternoon of the 


week and close at 


] 
those 


ginning 


same Friday noon 


of that 
Phere 
existed, wherein on 


Water 


W eek 


will be no alternation, as 
alternate 


Assn 


once 


vears the ( )perator’s 


held its meetings the second half of 


WaTER & SEWAGE WORKS, 


the Sewage & Ind 
Wastes Assn. met the the first half 
of the week. The 1958 dates are Wa 
ter Aug. 11-13 and Sewage Aug 


13-1! 


the week and 


Worth Remembering 

is hardly anything in the 
man cannot make a little 
sell a little cheaper, and 


the people who consider 


“There 
world some 
worse and 
only price 
are this man’s lawful prey.” 

John Ruskin 
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FLOATING COVER digestion tanks at Hatboro-Upper Moreland, Pa. 


Mesophilic Anaerobic Digestion — Part II 


Structural, Mechanical, and Operational Considerations 


fb UTILIZE MESOPHILI( 
anaerobic digestion for treatment 
f sewage and at its optimum eff- 
ciency and economy, a through knowl- 
edge of the inter-relationship between 
the fundamentals of the process and 
construction, equipment, 
ind maintenance of the sys- 


the design 
oeration 
tem 1S necessary 

Having discussed the fundamental 


factors of the process in the first in 
tallment, this concluding installment 


[his paper, presented at the 
ollege Conference on Anaero 
ligestion in New York City in 

published here by permission 
vf this paper appeared in the Oct 
f Water & Sewage Works and 
» the fundamental factors of 
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by L. L. LANGFORD 


Mr. Langford is Eastern Sales Manager of the Pa- 
cific Flush Tank Co. In this second part of a two- 
part article he discusses the physical plant and 
equipment used in sludge digestion. 





will present the means, in terms of 
overall design, details of design, and 
equipment, for increasing the rates at 
which the reactions which character- 
ize the decomposition of waste organic 
substances can proceed. 


General Design Considerations 
In the general overall design of the 
structure, there should be: adequate 
ventilation under conditions of power 
failure ; good lighting ; accessibility of 
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TYPICAL DIGESTER and control building layout (Diagrammatic). 


equipment and valves; potable water 
supply as well as flushing water, ade- 
quate in terms of pressure as well as 
quantity; building heating; sanitary 
facilities, to include hot and cold wa- 
ter; freedom from hazards such as 
inadequate stairs design or the use 
of ladders; servicing all 
equipment safely, without disturbance 
to normal operation 


space for 


There should be provided a double 
door of sufficient height, for passage 
of large pieces of equipment at grade 
floor, which level should represent the 


principle area of operations; a suit- 
ably covered floor opening, properly 
located, of ample area to allow for 
vertical passage of large pieces is 
requisite, where equipment is to be 
located below grade; a beam, cen- 
tered above such opening allows for 
ready tackle connection. Ceiling height 
above all units likely to be replaced 
and weighing over 300 pounds, should 
be adequate to allow for use of tackle. 

Fresh air and daylight should be 
made available through windows; a 
skylight above a railed floor opening 


not less than 10 feet square, for base- 
ment light, will be appreciated when 
operating on the lower level; fre- 
quently building design emphasizes 
exhaust blower installation at the ex- 
pense of fresh air inlets, to which 
more consideration should be given 

A washroom, including shower, 
lockers and a bench should be incor- 
porated into the design of a digester 
control building; a foot controlled 
drinking fountain should not be con- 
sidered a luxury. 

In addition to a standard slop sink, 
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1 sludge sampling sink should always 
provided. This sink of required 
length and having a bottom width one 
t the top and a height of 

less than 40 inches, should be 
rnished with a trapped drain of not 
three inches. Such a sink 
fabricated of concrete, 
ore preferably of stainless steel 


dily be 


floor drains should be trapped 
sufhcient size to pass 2 per 
without trouble ; if avoid 
should not discharge into a 
Floor drains should 
he located on each side of all recipro- 
Since floors and equip 


] 
ge 
g 


basement sump 


iting pumps 
> | I 


require occasional flushing, a 
supplying 1% in 
the entrance 
basement floors 

burning devices should be 
on the ground floor. They 


separate room 


hose lines 
ivallable neal 
rade and 


perly be in a 
d with an outside entrance and 
ide access provided with a fire 
control 


at or 


Electrical centers are 


above any floor 
be entered at grade 


meter rooms, tl separate, should like 


Gas 


ise be so located 

heaters are well adapted to 
location, byt can be properly 
higher floors should 
d with augastats as well as 
hov 
vorking in a laboratory o1 
comfortable 


They 


Radiators. 


controls 


rzanine or second story can 
serve admirably as location 
al storage 


board meeting 
iv possibility of 
fixed 


* an office labora- 
room If 
odors at 
windows 


| cation, sash 


iffected side of 


Ventilation 
loo much emphasis cannot be paid 
subject of adequate ventilation, 


should have 


maintain alt 


a threefold objec 
purity ; (b) 
dust 


with chemical 


OXK fumes ; and (Cc) 
connection 


sludge grinding 


mms and lg 


Sat king chambers 

natural, 
ventilation, 
mind that 
winter con 


a combination of 


and 


mechanical 
Bear in 


under 


ild he used 
the supply of ait 


litior prove inadequate for the 


is i\ 
same purpose in hot weather 

While used to 
addition 
use for transmission of light, 


fresh air inlets 


windows are usually 


ide ventilating area, in 

ther 

idditional sources of 

should always | 
} 


ot about 


ve provided ; inlet open 
ig twice the area of roof 
exhausters should be provided, where 
itu? i] 


ventilation is used 
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\ir ducts may properly be placed 
both at or near the floor as well as the 
ceiling, thus giving consideration to 
the normal location of various gases. 
Ventilation should be adequate under 
the most severe emergency conditions 
likely to occur. Fresh air inlets ex- 
tending to the roof should terminate 
well above any possible snow line. 


Roofs 


Roofs should be of fireproof con- 
struction and designed with a parapet, 
stairs 
and digestet roots Access to roof of 
the digester control building should 
means of an inside or outside 
stairs, rather than by a ladder. Arti- 
ficial lighting of roof and adjacent 
digesters is important. Walkways and 
uccess areas should be of impregnated 


except al points ot access to 


be by 


wooden slat construction 

Skylights should be of the best de 
sign and workmanship, to minimize 
possibility of leakage 

Roof scuppers should discharge to 


ground surface drainage system 


Chimneys 

Chimneys of inadequate flue area 
ind height are a general hazard. Be 
ause of the large quantities of water 
formed by the burning of 


gas, 


vapor 
udequate chimney draft is imperative, 
because it lowers the dew point of the 
mixture and reduces the tendency of 
the water vapor to condense. Chim 
nevs and exhaust ducts should extend 
at least six feet the roof and 
be designed to withstand maximum 
winds. Ducts should be fabricated of 
#10 gage material with welded joints 


above 


Basement 


\ floor the the 
bottom of the side walls of the diges 
This is 
the proper location of the sludge trans 
\s such a floor is usually 
lighting and 
adequate, as 
should floor drainage. Stairs should 
he safe and adequate for anyone carry- 
Oxygen 


near elevation of 


ters is always to be desired 


fer pumps 
grade, artificial 


should he 


hel Ww 


ventilation 


ing an object in both hands 
consuming devices should not be lo- 
coated in the air 
ducts of ample capacity are provided, 
unnecessary drafts in 
floor 
excellent 

Doors 


basement unless 
to minimize 
and 

often 


stairwells across areas 


Basements provide 

workshop and storage space 
should be provided with a safety-bar 
Floors should be 


pitched to a floor 


latch, opening out 


smooth and well 
sump 

All piping should either 
paralle located in a floor 
trench, or overhead. All valves should 


he provided with means for their op- 


masement 


} 
I 
1 
! 


a wall, be 


eration without requiring a ladder or 
removal of trench grating. 

If the use of a basement drainage 
sump is unavoidable, be certain that, 
in addition to the usual sump pump 
installation, a 2 or 3 in. suction line 
be connected into the suction side of 
a plunger (tra:usfer) pump, which 
should be installed at such an eleva- 
tion, for supplemental use. 


Tunnels 


While tunnel connections to adja- 
cent buildings are desirable, providing 
ready access to connecting piping and 
passage of operating personnel, they 
should be sufficiently lighted, free of 
encumbrances which must be stepped 
over, and tight doors should be pro- 
vided at each end to prevent the pos- 
sibilits of odorous draft conditions. 


Sludge Piping 

In the interest of economy and effi 
ciency, arrangement of piping for a 
single digester, or between dual or 
multiple tanks, should be as simple 
While the number of 
valves should be kept to a minimum, 
any design should allow for maximum 
flexibility of process operation. While 
it is not practical to attempt to main- 
tain cleansing velocities in sludge pip 
pipe diameters should reflect 
the maintenance of 
reasonable high velocities, to reduce 
the tendency toward deposition. Pip 
ing should be so designed as to allow 
for ready internal cleaning with a 
steam jenny or by rodding. This in- 
volves use of tees and blank flanges 


as possible 


ing, 


consideration of 


in place of elbows 

Overflow lines must be of adequate 
area, readily cleanable internally and 
suitably vented. Vents should be at 
least 2 in. in diameter and properly 
pitched for self draining 

Supernatant and/or sludge liquor 
piping should provide a choice of re- 
moval at least four points in 
elevation. Such piping should be 
tapped for sampling pipe connections 
of not less than 1% in. diameter, to 
enable an operator to determine the 
proper point for withdrawing mate- 
rial. Sampling lines should terminate 
over a suitable sink, with ventilating 
hood, and provide lever-type, quick 
opening valve control. Means for 
sampling material from digested 
sludge lines should also be provided. 


trom 


Design should include safe gravity 
discharge of supernatant liquor from 
all floating covered digestion tanks. 
This can usually be provided. 

\ll piping 3 in. in diameter and 
larger should be flanged and piping 
+ in. in diameter and larger should be 
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HEAVY DUTY sludge pumps at San Francisco, Calif. 


provided with Dresser or other suit- 
able flexible couplings between fixed 
points, such as tank walls or fixed 
equipment 

l.ong radius elbows or return bends 
can advantageously be specified in 
connection with sludge piping of 4 in 
diameter or less. Chain pulls for over- 
head valves should not be considered 
a luxury 

Lubricated plug valves, or rising 
stem great valves, indicate the exact 
position of the valve—a great advan 
tage in operation. Plug valve wrenches 
should be specified of adequate length 
to allow for ready valve manipulation, 
as valves in both sludge and gas lines 
may have to be repositioned quickly 
Use of gate valves 
with 


in an emergency. 
obviates the frequent difficulty 
operation of plug valves, which too 
often “freeze” into position. Properly 
valved and capped hose connections 
at suitable points in sludge piping 
should be provided for emergency 
backflushing ; these should connect in- 
to blind flanged tees or cross connec- 
tions in place of usual elbow fittings 


Gas Piping 

It is very important that all gas 
piping be installed pitched to a low 
point, provided with an accumulator 


or drip traps of adequate capacity. It 
is of equal importance that the smaller 


pressure tubes be adequately 
ported, properly pitched and provided 
with unions, as well as plugged fittings 
Small 


»S 


sup- 


for drainage when required. 
pressure lines should be less than 
ft in length and must be properly 
sloped to avoid condensate stoppages 

Piping in gas utilization systems 
should be so located as to provide 
easy access from floor level, for the 
operation and servicing of devices to 
which the piping is connected, such 
as gas meters. It is obviously impor- 
tant that gas pipe and fittings be made 
up in a workmanlike manner. 

Vent lines in both sludge and gas 
piping systems should be adequate in 
size and should in general be individ 
ually run to atmosphere and terminate 
in weatherproof and insectproof fash- 
ion. 

Pilot or pressuretrol lines should be 
constructed of pipe and fittings with 
unions, rather than copper tubing; 
not less than ™% in. in diameter, ade- 
quately pitched to plugged fittings at 
a low point and securely supported 


Equipment 
Sludge Pumps 
Raw sludge pumps, if of the recip 
rocating type, should be located at an 
elevation which will allow for a one 
foot suction lift in normal 
Such sludge pumps should 


or two 
operation 


W 


preferably be of not less than Duplex 
design, for high head service. They 
should be equipped with air chambers 
on both suction and discharge sides, 
such chambers having suitable gages 
and air relief cocks. Suction valves 
of such pumps should be not less than 
20 in. above the floor. These pumps 
should be provided with valved sam- 
pling pipe connections of not less 
than 1'4 in. diameter to allow for 
ready determination of material being 
pumped 

Raw sludge pumps should be pro- 
vided in duplicate, with one unit to 
include a 3 to 1 Varidrive control. 

Due to the extreme range of vis- 
cosity of sludge, use of pumps having 
a displacement capacity of from 135 
to 230 gpm at a total dynamic head 
of 125 ft will provide positive control 
under the most difficult conditions. 
Sampling lines should terminate about 
40 in. above the floor, with lever type 
valve control, over a sludge sampling 
sink or a trapped discharge well of 
adequate design, allowing for space to 
obtain a sample. 

Where centrifugal pumps are em- 
ployed for raw sludge pumping, they 
should be equipped with a simple but 
suitable air relief, if of the horizontal 
type, of sufficient size to pass sludge 
solids without clogging. They also 
should be equipped with pressure and 
vacuum gauges 


TATER & SEWAGE WorKS, DECEMBER, 1957 








MESOPHILIC ANAEROBIC DIGESTION 


SLUDGE HEATER, installed at Hatboro-Upper Moreland, Pa., plant. 


should be pro- 
Start stop 


sludge pumps 
with an adjacent 
i-button station 


Sludge Transfer Pumps 


lhe installation of one or more 


sludge transfer pumps of the recipro 
on the lower floor of the 
Building is to be highly 
only for the pur 
pose of transferring very heavy mate 
rial, but affording 
dewatering any 


tine ne 
iting type 


( perating 


ecommended, not 


means for 
one of the 


also 
readily 
dige sters 


Sludge-liquor 


recirculation pumps 
should have capacities suitable for the 
vice and as dictated by the size 
characteristics of the sludge 
and/or heat exchanger which 
There should pref- 
a pump for each digester, 
if the tanks have a capacity of 40,000 
cu ft or more. Process efficiency is 
enhanced when sludge-liquor recir 
culation pump piping is_ intercon 
nected with raw sludge and/or sludge 
This allows 
ot service be- 


they are serving 


erably be 


transfer pump piping 


Ss 


for emergency exchange 
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tween units, to the extent that their 


characteristics permit 


Sludge Heaters 
Sludge heaters should preferably 
a floor not more than 


be located on 
grade, in a separate 


feet below g 
room with outside entrance, but af 
fording access from inside with fire- 
door protection. Such units should be 
set upon a concrete pedestal at least 


four 


6 in. high, having an adequate founda- 
tion. A floor drain on center line, 24 
in. in front of heater is desirable. Op- 
erating or access area, fore and aft, 
and on the panel-board side must not 
be overlooked ; exact dimensions to be 
consonant with the size of the units 
required. A potable water supply 
should be made available for serving 
such units. Provide adequate head 
room, and a direct and vertical ex- 
haust of proper area and of gas-tight 
construction. Such exhausts should 
not connect to a chimney. 

Lastly, to emphasize its importance, 
provide sufficient fresh air for combus- 
tion directly to the burner area, either 


by means of a floor duct, for a multi- 
ple unit installation, or directly from 
above—to avoid undesirable draft con- 
ditions. Adequate fresh air should be 
available with all doors and windows 
closed. 


Heat Exchangers 


Heat exchangers may be located on 
any floor, upon a concrete pedestal 
and given adequate foundation. Ade- 
quate floor area, for removing sludge 
tubes should be provided, together 
with floor drain, proper lighting and 
ventilation. 


Chemical Feeder 


While the addition of lime for the 
control of favorable reactions in sludge 
digesters has had a varied history, 
lack of suitable means of feeding lime 
or other chemicals has probably had 
a large bearing upon the subject. 

sy the time it is put into a digester, 
primary raw sludge is often poor in 
buffering capacity. Since the buffer- 
ing capacity of digesting sludge is due 
to the bicarbonates of calcium, mag- 
nesium and ammonium, formed in 
large part from the decomposition of 
calcium and magnesium soaps,’ the 
bicarbonates in the carriage water, 
will dictate to a large degree, the 
desirability of adding lime. 

When it has been decided to 
lime, an ammonium carbonate, or an 
aluminum sulphate, additions should 
be made on the basis of continuous 
feeding over a period of several days. 
The quantity of lime to be added can 
probably best be based upon quantity 
of volatile acids present 

\dequate means for adding chemi- 
cals requires an area for chemical 
storage and metal drum in which the 


use 


slurry may be mixed with a wooden 
paddle. Use of a chemical feed ma- 
chine takes floor and is 
more genteel in every way 


less space 


Laboratory 


Records of should be 
considered essential. Their extent will 
depend to upon the 
amount of laboratory work which is 
to be done with regularity. No di- 
gester installation is to be considered 
complete which is without adequate 
laboratory facilities, including both 
equipment and chemicals. Both should 
be provided as part of the initial con- 
struction contract. 


operation 


some degree 


Tools 


Operation and maintenance is im- 
possible without tools, adequate in 
style, size, type and number. To keep 
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DIGESTER CONTROL room, Conshohocken, Pa., showing instrumentation. 


them safely available, suitable closets, 


wall hooks, etc. must be 
provided. For their use, a suitably 
located workbench and with 
power outlets and good lighting, is 


shelving, 
vise, 


necessary. 
Instrumentation 


Sludge Pumping 

Since a concentrated raw sludge 
reduces digestion capacity require- 
ments, use of a time-clock for inter- 
mittent pumping, will prove advan- 
tageous. Vacuum and pressure gauges 
mounted on the top of air-chambers 
as well as an ammeter in the motor 
circuit, will be found of great assist 
ance in the operation of displacement 
of type pumps 


Sludge Measurement 


When withdrawn from concentra 
tion or sedimentation basins, the 
quantity of sludge pumped should be 
determined as accurately as may be 
found practical. This hetergeneous 
stringy material, permeated with finely 
divided mineral matter, must be han- 
dled through a wide range of viscos- 
ity and Metering therefore 
presents problems. Where floating 


solids 


covers are used, sludge is commonly 
measured by the displacement method, 
by the use of a hydraulically actuated 
cover position indicator, equipped with 
both high and low level alarms 


Temperature Determinations 

The importance of temperature as 
a vital factor in the digestion of fer- 
mentable sludge has been emphasized 
under both theoretical and practical 
considerations. Thermometers there 
fore important instruments 
when suitably located and installed 
\ recording thermometer having a 
seven day chart, will provide a per 
manent record of top-sludge tempera 
ture, if the sensitive bulb is properly 
located in the gas line ahead of the 
condensate accumulator. Such a chart 
will frequently record the time and 
extent of buildng heat demand, raw 
sludge pumping and sludge-liquor 
transfer. To compensate for radiation 
or absorption through an uninsulated 
gas dome and housing, it is only nec- 
recalibrate the instrument 
year 


become 


essary to 
twice a 


Gas Metering 


The quantity and rate of 


duction provides a limited but very 
practical means of determining process 
efficiency. Metering production and 
waste or service by means of an in- 
dicating diaphragm, iron or 
pressed steel body meter is common 
practice. Orifice plate, recording ther- 
mometers can be properly used, where 
the range of rates of production per- 
mits. Such meters may properly be 
located at grade floor, on a concrete 
pad or pipe pedestal 6 in. high and be 
provided with a valved by-pass of one 
pipe size larger than the meter con- 
nections. 


cast 


Gas Pressure Gauges 

On low pressure gas systems, gas 
pressure gauges, having 
direct reading in inches of water and 


indicating 


filled with a low viscosity colored oil, 
are sensitive and dependable. Sludge 
gas is normally handled at pressures 
of from two to ten inches water col- 
umn. Single or multiple tube gauges 
reading to twelve inches are usually 
quite satisfactory. Such instruments 
should be equipped with vent cocks 
for zeroing in, as well as vent connec- 
discharging out of doors. 
Gauges should be wall mounted with- 


tions 


Water & SEWAGE WorkKS, DECEMBER, 1957 





MESOPHILIC ANAEROBIC DIGESTION 


FLOATING COVER, showing aluminum roofing, and part of the gas recirculating system. 


in about twenty five feet of the point 
Vents should be in- 
stalled by the use of piping with 
unions, rather than copper tubing: 
they should be properly pitched and 
line, in 


of connection 


should terminate above snow 
a weather-proof and insect-proof man- 


ner 


Gas Safety Equipment 


usually 
rest 


accumulators 
located in the basement, should 
on a concrete pad 6 inches high and 
be provided with a valved by-pass 
check may 
properly be located on either side of 
“Production” dual or 
multiple digester installation 

Flame should not be located 
more than 56 inches above the floor, 


Condensate 


Low pressure valves 


meters in a 
traps, 


adequately supported and as close to 
the point of combustion which they 
are serving as is practicable 

Relief traps, should be suitably lo- 
cated in plan, not 56 inches above the 
floor, adequately supported and pro- 
vided with full size pressure tube and 
vent piping connections equipped with 
unions 

Drip traps, of adequate capacity, 
should be about 30 inches above the 
floor if possible; their location must 
he determined by the piping layout in 
the field and anticipation of a condi- 
tion requiring their use 

Gas piping: Corrosion of gas mains 
and service below ground is something 
that can always be expected to occur 
to a extent This 
generally takes the form of pitting giv 
service 


greater or lesser 


ing rise to leaks. Exposed 
lines should be reasonably accessible, 
adequately supported and located as 
to afford reasonable protection against 


being accidentally knocked or struck 
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Control equipment in these lines 
should be properly positioned and 
sized to allow for the passage of an- 
ticipated peak rates at nominal absorp- 
tion. 

Gas utilization apparatus: Where 
a blend of sludge and utility gas is 
to be used there will be required a 
pressure reducing valve, a low pres- 
sure check valve and a_ sensitive 
weighted regulator, in addition to the 
utility gas meter. Also a three scale 
low pressure manometer with scales 
marked ‘Utility’, “Sludge” and 
“Mixed” 

Gas booster: Centrifugal gas boost- 
ers are frequently used to increase 
service pressures in a dual pressure 
system 

Gas compressors : Compressors are 
required on high pressure systems of 
from 30 to 50 pounds. They are usu- 
ally started manually and equipped 
with suitable vacuum and pressure 
switches and safety devices. They 
should always take suction from a 
reservoir of adequate volume. 

Storage: Where sludge gas is to 
be used for power, gas storage is often 
economicaily justified. The amount of 
storage must take into consideration 
the capacity of all units of consump- 
tion, proposed schedule of operation 
and percentage of total gas production 
to be used, as well as other factors. 


Digesters 


While digesters may be square, 
hexagonal or rectangular, circular 
tank design has been the most popu- 
lar. Tanks may also be constructed 
of steel, but concrete is generally used 
for obvious reasons. 

Increased flexibility is readily at- 


tained, at no extra cost, by having all 
units of similar design, to the degree 
that any one, or all, may be used as 
primary digesters, thus enhancing 
process efficiency. 

Due to the general recognition of 
the necessity of maintaining optimum 
temperature, digesters are universally 
heated and, therefore, normally in- 
sulated —in northern latitudes by 
means other than an earth embank- 
ment, which takes a great deal of 
space and gives little protection at 
high sludge line elevation. 

In spite of the general use of grit 
chambers, the bottoms of digesters re- 
quire to be sloped 1 vertical to 3 hori- 
zontal or more, if sand accumulation 
is to be minimized. Tank bottoms 
should be thoroughly cleaned of con- 
tractor’s debris, before the tanks are 
placed into service. 

Side walls 22 to 25 feet high in 
smaller tanks and up to 35 feet or 
more for larger digesters, allow for 
ample head room in the adjoining con- 
trol building, reduce the cost of tank 
covers, and also allows for greater 
natural sludge circulation by increas- 
ing the rate of gas production, in 
terms of cubic feet per square foot 
of tank area. The increased cost of 
sludge pumping into deeper tanks is 
negligible. 

The active zone in any digester 
should preferably be limited to the 
area immediately above the top of the 
hopper bottom. Such active area 
should be kept uniformly ebulent, by 
mechanical means whenever unaided 
circulation requires such assistance. 

The mechanical means should not 
involve apparatus which cannot be re- 
moved from the tank, with interrupt- 
ing normal digester operation. Sub- 
merged moving part apparatus is of 
course, as undesirable as it is unnec- 
essary and unwise from the standpoint 
of maintenance and replacement. 

Design of digesters should provide 
for controlled reduction of organic 
material, allowing for gravitational 
settling of the reduced volatile solids. 
Otherwise a percentage of the with- 
drawn material will consist of raw or 
little digested solids 


Piping 

Sludge-liquor withdraw lines of 
from 6 to 10 inches, terminating at the 
inside face of the sidewall, on three or 
four foot centers provides excellent 
operating flexibility. If the top pipe 
connection is about eight foot below 
high sludge line, it can advantageously 
be used for both overflow and top 
recirculation suction point. 

Sludge withdrawal lines should be 
tapped before valving, for 2% in, sam- 





plying pipes, for discharge into a suit- 
able sink. 

By means of a vertical header, con- 
nection should be made to the sludge- 
liquor recirculation pumps, and, by 
valved cross-connection to the sludge 
transfer pumps, increased operating 
flexibility is made available. 

In a dual or multiple floating cov- 
ered tank installation, such piping will 
provide for inter-tank transfer, by 
gravity or pumping. 

Adequate support of all piping with 
in a digester is of primary importance. 
Vertical lines such as supernatant, 
sludge inlet and gas piping should be 
provided with a substantial base 1m- 
mediately-beneath the tee or elbow fit 
ting to which they are connected 

It is believed that a trend toward 
simplification of piping within diges- 
ters will be accelerated as more reli 
ance is placed upon supplemental gas 
circulation for overcoming the ther- 
mal stratification. A principle inlet 
line, terminating immediately over the 
end of the bottom sludge discharge 
line, will facilitate normal removal of 
mineral deposition. 


Covers 
Digester covers of whatever type 
should be well insulated against heat 
They should be of not less than 
in. steel plate, welded gas tight. 


loss 


+ 
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Such cover plate should be self sup- 
porting, when resting in an open tank, 
with a total loading of 85 lbs per 
sq ft. 

Digestion tank covers should pro- 
vide for scum submergence, by float- 
ing directly upon the liquid contents 
of the tank. 

Floating covers provide the advan 
tages of maximum flexibility of di- 
gestion tank operation as, for example, 
in providing for independent additions 
to and withdrawals from the digester. 

The floating cover principle pro- 
vides the only reliable means of col- 
lecting gases, under positive pressure, 
at all times and under constant or fluc- 
floating cover provides safety at all 
times ; even under barometric changes 

Covers should be equipped with a 
vacuum and pressure relief, which is 
not subject to freezing. There should 
be provided at least two 8 in. quick 
opening gas-tight covered sampling 
pipes. A hinged, gas-tight inspection 
port, of not less than 8 in. dia., so 
located as to allow for inspection of 
the vertical gas pipe, should be pro- 
vided 

Covers should be adequately roofed 
with an insulated material, which will 
equal the life of the covers themselves. 
Such roofing should be properly ven- 
tilated to prevent an accumulation of 
condensate on the steel work of the 
covers. 


Summary and Conclusions 


It is felt that consideration should 
be given to those theoretical impera- 
tives, such as suitable reaction (pH), 
optimum temperature of within two 
degrees throughout the entire active 
and liquid tank area, as well as to the 
unavoidable field limitations in varia- 
tion of both quality and quantity of 
raw solids, together with the human 
element of operation. Design should 
therefore provide the maximum flexi- 
bility of tank units and piping and, at 
very least, something better than the 
minimum of instrumentation. 

It is further believed that, to the 
degree that details of design meet the 
requirements of superior operation, in 
creased process efficiency 
will result. 

It is hoped that the many sugges 
tions which have been made to im 
plement these ccnsiderations will 
prove of interest and assistance to 
both engineer and operator and will 
contribute to reduction of cost of in- 
vestment, through increased operat- 
and improved plant 


digestion 


ing efficiency 
maintenance. 

Hopefully, those in engineering who 
have responsibility for operation will 
increase their interest in the welfare 
of the operators, toward the further- 
ing of interest in the maintenance of 
structures and equipment. 





Pennsalt Chemicals Sells 
Water Utility 


Pennsalt Chemicals Corp. has 
signed an agreement for the sale of 
its water supply properties serving the 
communities of Natrona and Natrona 
Heights in western Pennsylvania to 
the General Waterworks Corp. Wil 
liam P. Drake, president of Pennsalt, 
and Howard Butcher, III, president 
of General, made this announcement 
jointly. 

The properties, which include the 
filtration plant and the distribution 
and transmission systems, are to be 
acquired by the Clearview Water 
Company, a subsidiary of 

from Pennsalt’s wholly 
subsidiary, Natrona Water 


Supply 
General, 
owned 
Company. 

Pennsalt located its first chemicals 
manufacturing plant at Natrona, Pa., 
in 1850 and established the Natrona 
Water Co. to supply water for the 
growing plant community. 

Explained Pennsalt’s president 
“Our decision to dispose of the 
Natrona Water Co. was based on the 
practical conclusion that the opera- 
tion of a municipal water system is 


no longer a logical part of Pennsalt’s 
business.” 

The purchase by General Water 
works is the latest in a series of ac 
quistions that have added approxi 
mately $30,000,000 to its assets in the 
years 


past two 





New Jersey Reservoirs 
Continue to Drep 


The reservoirs of Newark, Jersey 
City, the Hackensack Water Co. and 
the Wanaque reservoir of the North 
Jersey Water Supply Commission 
continue to drop. The reservoirs are 
now barely 50°% full and authorities 
are watching the levels. If the reserve 
becomes more than 50% depleted, wa 
ter restrictions will again become a 
necessity. 

Although these reservoirs have been 
enlarged since the 1949 drought, wa 
ter use has increased to an extent 
wherein the increased capacity is in- 
sufficient in dry years. The danger in 
the situation is that the reservoirs will 
not fill during the winter in which 
event 1958 would see a critical water 
shortage with severe use restrictions 
a necessity. 


‘Herb’ Hudson Made 
Hazen & Sawyer Partner 


Herbert E. Hudson, who has been 
associated with Hazen and Sawyer, 
Engrs., and in charge of their Detroit 
othce for about two years, has just 
recently been taken into the firm as 
a full partner 


Hazen and Sawyer maintain offices 
at 3333 Book Bldg. in Detroit and 
at 122 E. 42nd St. in New York. 

Hudson prior to his association with 
Hazen and Sawyer connected 
with the Illinois State Water Survey 
as head of the ! 


Was 


Engineering Division, 
and prior thereto was connected with 
the Dept. of Water and Sewage of 
Chicago at the experimental water 
treatment plant 
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FSIWA 30th Annual Meeting 


Draws record attendance of 1363 in Boston 


HIRT hours of technical 

sessions and inspection trips plus 
a New England Folk Festival, an an- 
nual awards banquet, a luncheon, two 
breakfasts, a registration of 1363, and 
more exhibits and exhibit space than 
make the 


meeting a 


two 


ever before, combined to 
30th 


il 
record 


annual Federation 


breaker in every way and a 


mace setter for the future 


New Officers 
Fed 


ion was the election of new officers 


business of the 


First order of 








Studies”, published in the Dec. 1956 
issue of Sew. & Ind. Wastes 

George Bradley Gascoigne Award 
for Operation: To Thos. T. Hay, 
Supt., Sewage Disposal Plant, Racine, 
Wis., for his paper on “Air Flotation 
Studies of Sanitary Sewage” pub 
lished in the Jan. 1956 issue of the 
Federation Journal. 

The Industrial Wastes Medal: To 
Forrest E. Dryden, Paul A. Barrett, 
lohn C, Kissinger, and W. W. Ecken 
felder, Jr., for the paper on “High 
Rate Activated Sludge Treatment of 
Fine Chemical Wastes”, published in 
the Feb. 1956 issue of the Journal 











E. C. Jensen 
Ret. Pres 


President Kenneth S Watson, 
\Vater Management and Waste Con 
trol Consultant, General Electric Co.. 
Schenectady, N. \ 

Vice President: Dr. W. D 
eld, Superintendent, Sanitary 
trict of Decatur, Decatur, III 

Treasurer WwW. W De 
Deputy 
Chicago, Ill 

Exec. Secy.-Editor: Dr. Ralph E 
Fuhrman, Washington, D. C. contin- 
ies in the post to which he was ap- 
pointed for a three year term last year 

Director at Large: Jack E. McKee, 
Prof Engr., Calif 
lech., Pasadena, Calif 


Hat 
Dus 


Berrard, 


Water, 


Commissioner for 


ot San Inst. of 


Honors and Awards 

\t the annual banquet, the follow 
ing awards were made 

Harrison Prescott Eddy Award for 
Research To Werner N. Grune, 
James V. Carter, Jr., and John P. 
Keenan of Georgia Institute of Tech 
nology for the paper “Developments 
of a Continuous Gas Chromatograph 


ic Analyzer for Sludge Digestion 
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K. S. Watson 
President 


W. D. Hatfield 
Vice Pres 


Charles Alvin Emerson Award: To 
Prot. Ernest Bovee, Head, Civil Eng. 
Dept., University of Michigan, Ann 
\rbor, Mich., 
to the Federation, including his terms 
of office as Vice President and Presi- 
dent 

Honorary Membership: To Victor 
M. Ehlers, Director, Sanitary Engi- 
neering Div., State Department of 
Health, Austin, Texas, for his long 
service to the Federation and his work 
in furthering the cause of sewage 
treatment in through — short 
schools and other activities. Also, to 
Ir. Morris M. Cohn, Editorial Direc- 
tor, Water Works Engineering, long- 
Chairman of tne Federation's 
Sewage Works Practice Committee 
which has produced the Federation 
Manuals, and for other services to the 
Federation. Dr. Cohn is the 
holder of the Emerson Medal which 
he received some years ago. 

The 1957 Bedell 


-iwards are as follows 


for meritorious service 


Texas 


time 


also 


and_ Hatfield 


W. W.DeBerard 
Treasurer 


Bedell Hatfield Award 
\la. 

Joseph L. Crockett 
\rizona 

Leigh Owen Gardner Edward FE. Bayze 
Calif 

Alvin A. Appel 
Canada 

Gordon H 
Cent. States 

QO. J. Muegge 
Florida 

Dr. David B 
(,ermany 

Hon. Fried 

Wilhelm Sierp 
Kansas 

Myron K. Nelson 
Michigan 


{ward 


Owen D. Waldrep 


Edward ©. Sampson 


Baker Douglas |]. Davidson 
R. A. Kronewitter 


Smith Clifford M. Courson 


Lyle Cunningham 
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Robert A. Greene J. C. Marshall 
Missouri 

Linden J. Murphy 
New England 

Henry F. Munroe 
New Jersey 

Louis J. Fontenelli 
New York 

Raymond \W 
Ohio 

Carl D. McGuire 
Pac. Northwest 

Robert O. Sylvester Andrew J 
Penna. 

Howard T. Reuning King H 


* 


\nderson 


Walter ( 
Anthony J. Macri 


Hess Uhl T. Mann 


+ 


Wahl 


Hendrickson 


President's Report 

The 1957 Board held its last ses- 
sion and the 1958 Board held its first 
session, during the five day meeting. 
Retiring President, Emil C. Jensen, 
Chief, Div. of Eng. and Sanit. Dept 
of Health, Seattle, Wash., presented 
a summary of the Federation's role, 
past, present, and future 

Mr. Jensen said, “The area in which 
we are working has mushroomed con- 
siderable beyond the scope of our ac- 
tivities; we have made strides in our 
growth, have added to the work of 
our committees, and much has been 








accomplished in pollution control, but, 
we are not assuming our full share of 
responsibility and a fair share of the 
load. We should face up to the situa- 
tion and set our sights to meet the 
challenges 

“In the matter of extending our 
selves to all areas of concern, we have 
done a good job in the collection of 
sewage and we have dealt well with the 
treatment works. However, we have 
been definitely short as we look down 
stream to the various points of water 
This is our responsibility: First 
pollution control is _ traditionally 
charged with protecting waters for all 
beneficial uses ; 


use 


and secondly the re- 
ceiving water courses play a tremen- 
dous role in the total job of waste 
treatment and _ stabilization. Maxi- 
mum utilization of natural purification 
abilities will be necessary to meet ris- 
ing costs 

‘There is a need to learn consider 
ably more about the potential effects 
of the ever increasing complex nature 


V. M., Ehlers 
Hon. Memb 


of wastes on the various beneficial 
water uses. We must tackle this area, 
as we have tackled the problems of 
collection and treatment, if we are to 
accomplish our mission. Much of the 
work in this area must be of a re- 
search nature, but there must also be 
a development of administrative pro- 
cedures for the application of the re- 
sults of research. The development 
of more interest and activity in this 
field will establish a common meeting 
ground and base line for the attraction 
of industrial wastes representatives 
and integration of their program.” 
Mr Jensen reviewed the subject 
of pollution control activity over the 
past ten years and pointed out that it 
is big business : Construction this year 
will hit a $400 million level (about 6 
per cent of all treatment facilities) ; 
about one-third (2600) plants have 
been constructed in ten years, the pub- 
lic is becoraing increasingly aware of 
pollution. Congress has enacted two 
laws (PL 845 in 1948 and PL 660 in 
1956) and has set up a program of 
grants to states; various specific cases 


Hon. Memb. 
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throughout the country point to the 
cost of pollution, if not abated. 

\s to the future, Mr. Jensen re- 
ported that a nztional survey indicated 
8000 projects over the next ten years 
at an average annual $350 
million. 

Mr. Jensen did not neglect the area 
of ionizing radiation and the role of 
the Federation in its control. He also 


cost of 


pointed to several factors about the 
growth of the Federation; although 
Federation membership has doubled 
in 10 years, only 40 per cent of the 
potential members now belong to the 


various Associations comprising the 
Federation ; also, less than 10 percent 
of the potential membership from in- 
And, lastly, 
committee 


dustry has been obtained 
the Federation 
activity has remained relatively static 
with respect to technical matters 


scope ¢ of 


In summarizing his comments, Mr 
Jensen said, “Water quality require 
ments for domestic and industrial use 
more The 


are becoming exacting 














Honors and Awards 
W. Grune 
Eddy 


characteristics of wastes are becom 
ing more complex and much is still 
unknown about their pollutional ef- 
The quantity of wastes is in- 
creasing at an unprecedented rate. 
The assimilating capacity of our 
streams is decreasing. Financial re- 
sources are tightening. The problem 
of industrial wastes must be fully inte- 
grated with our program if we are to 
accomplish our objectives. Finally, 
there is need for more attention to 
the problems in the area of receiving 
streams.” 


fects. 


Board Actions 

With this keynote address by Presi 
dent Jensen, the Board of Control 
proceeded to transact such business as 
appointment of committees, committee 
reports, adoption of a budget for the 
ensuing year, etc. Certain actions of 
the Board are of rather wide interest. 

Jased ona report by a special com- 
mittee on Membership Criteria, the 
Constitutional Committee drafted a 
revision to the by-laws which sets up 
means whereby a combined water and 


T. T. Hay 
Gascoigne 


sewage group may be affiliated with 
the Federation, and whereby individ- 
ual associations may set up sections 
within their geographical area, and 
whereby an individual member of an 
Association may call himself a mem- 
ber of the Federation. This revision 
to the by-laws will go to the Board 
by letter ballot; from the tenor of the 
Board meeting in Boston, there seems 
little doubt that the amended by-laws 
will be passed. 

Production of Federation Manuals 
of Practice was reviewed and it ap 
pears that in the ensuing year possibly 
three manuals will be printed. On a 
recommendation of the Publications 
and Program Committee it was de- 
cided to issue a 10 year Index to Sew. 
& Ind. Wastes, through the Manual 
of Practice Revolving Fund, subject 
to the financial condition of the fund. 

\ new committee on Public Rela- 
tions was established, and it was de- 
cided the Federation should partici 
pate in the public relations efforts of 


E. Boyce 
Emerson 
the Water Resources Council, but 
without a monetary contribution. 

The membership of the Federation 
continues to grow, four new member 
associations and an increase of 694 in- 
dividual members. The financial status 
continues to be sound, and the Jour- 
nal has continued to increase in cir- 
culation. Costs of production also 
continue to rise, but an increase in 
advertising rates with the 1958 issues 
will aid in this matter. The City of 
Toronto, Ont., Canada, (Royal York 
Hotel ) the meeting 
place for 1962. 


was selected as 


Inspection Trips 

Three tours were offered: One a 
tour of historic Boston and environs 
was open to both ladies and men and 
a goodly percentage of the four hun- 
dred who took the trip were men. 
Concurrent with the historic tour, an 
inspection trip was available at Mass. 
Inst. of Tech. About 200 persons 
travelled across the Charles River to 
visit the William T. Sedgwick Labo- 
ratories of Sanitary Science and the 
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laboratories of the San. Eng. Div. of 
the Dept. of Civil and San. Eng. of 
M17 


Five major projects now under in 


estigation were shown to the visi 
tors. These included (1) a project 
for the study of corrosion imbibition 
t iron pipes by silica compounds ; 
?) an investigation of methods for 


starting high-rate anaerobic digesters ; 


~ 


In Cas 


1 


3) a study of the biological degrada 


; 


several synthetic detergents by 


atch feed-fill and draw activated 
sludge systems; (4) activated sludge 
ilot plants of the continuous flow 
nplete mixing” type; and (5) the 
lisposal of radioactive wastes 


\fter the tour of the laboratories 
vas completed, the group gathered in 
, 1e classrooms where Dr 
lames M. Lamb III, former M.1I.1 
late student and presently in 
charge of waste disposal for the Amer 
Cyanamid Co., m Bound Brook, 
|, gave a seminar on the solution 


| 1 1 
+! ; 


e industrial waste problems at the 
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by reporting that the Committee on 
Standard Methods is hard at work on 
the 11th Ed. and that publication is 
hoped for in 1960. The committee 
hopes to have sections on radioactiv- 
ity and toxicity in the next edition 
Much work is being done to improve 
the existing tests for nitrate nitrogen 
as well as several other substances 
In addition, new tests must be devel- 
oped to keep pace with the growing 
scope of sanitary engineering; the 
need for a good test for syndets was 
cited as an example. 

The floor discussion which followed 
on the subject of standard methods 
developed a hotly debated topic, 
namely, the suggestion that Standard 
Methods should contain simpler, per- 
haps less accurate, tests so all sewage 
plant operators can run them without 
difficulty It is well known that the 
present Standard Methods contains 
only “referee” methods which are the 
most accurate that can be designed 
and often quite complex. There exists 


lution of the Boston Harbor was 
cleaned up and in its place there came 
an infestation of Teredo which ruined 
millions of dollars worth of wooden 
piles in the harbor. 

Mr. Whittemore also told of expe- 
riences on the Adroscoggin River, the 
use of which is controlled by a River 
Master. Discharge of sulfite paper 
wastes into the river must be con- 
trolled and one method of control has 
been lagoons. By the use of these 
lagoons, the operation of the paper 
mill did not have to be discontinued 
in order to prevent pollution of the 
river. Even tor as little as a four day 
period, the use of these lagoons is 
economically feasible to the plant. 
Now, however, the company is build- 
ing a sulfite recovery furrmace, which 
will cost $5 million. If that furnace 
had been available this year it would 
have saved a large part of its cost. 
Thus this type of pollution control 
is a matter of conservation as well. 

In considering the conservation of 




















W. W. Sanderson 





sound Brook plant of the company 
\nother inspection trip was con 

ducted through the Nut Island Sew- 

ive Treatment Works for Boston 


~ 


Laboratory Scientists’ Breakfast 


Continuing the practice established 
last year, a breakfast was scheduled 
for persons working in or interested 
in laboratory control problems. Un 
der the leadership of W. W. Sander 
son, Asst. Dir., Div. of Lab. and Res., 
State Dept ot Health, Albany, N. Y 
1 panel of four persons discussed the 
subject of standard laboratory meth 
ods. The panel included Dr. G. P. 
dwards, Prof. of San. Chem., New 
York University, New York; J. C. 
Morris, Assoc. Prof., San. Eng., 
Harvard University, Cambridge, 
Mass.; M. B. Ettinger, Chief, Chem 
& Phys. Div., Robt. A. Taft San. Eng 
USPHS, Cincinnati, Ohio; 
and Dr. R. Manganelli, Asst. Prof 
San. Eng., Rutgers University, New 


Brunswick, N. J. 


’r. Edward began the discussion 


Cente! 


W.S. Wise 
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a need for a “cook book” of standard 
sewage works testing methods for the 
use of the untrained operator and this 
discussion emphasized that fact again. 
This attitude does not, however, imply 
that there should be no “Standard 
Methods” as it exists today. 


New England Pollution Control 


Two speakers dealt with the prob- 
lems of pollution control and conser- 
vation in the New England area. The 
opening paper by W. S. Wise was one 
and the principal speaker at the Fed- 
eration luncheon, Mr. L. F. Whitte- 
more was the other. Mr. Whittemore, 
who is Chairman of the Board of 
Brown Co., pointed out in his address 
that this country had talked and prac- 
ticed forest conservation and soil con- 
servation for many years, but it is just 
beginning to do something about wa- 
ter conservation. 

Mr. Whittemore referred to the 
need to study and consider all phases 
of the problem of pollution and he 
cited the instance where sewage pol- 


C. N. Sawyer 





















H. A. Faber 


water resources, too often everyone 
points to the other fellow while ignor- 
ing his own contribution to pollution. 
Mr. Whittemore mentioned the prob- 
lem of air pollution which is also 
growing and is becoming important 
to municipalities and industry alike. 
In his concluding remar'::, Mr. Whit- 
temore, spoke of the necessity of all 
technical people to add to the store of 
knowledge, not to subtract from it by 
failure to conserve natural resources. 


In the opening paper of the techni- 
cal session, William S. Wise, Direc- 
tor, State Water Resources Commis- 
sion, Hartford, Conn., spoke on “Pol- 
lution Control in New England.” His 
opening statement was that pollution 
control was mainly a problem of edu- 
cation and public relations, not one of 
technicalities. Citing the floods of two 
years ago, and the drought that is cur- 
rently plaguing New England, Mr. 
Wise brought out that there are two 
different “natures” to control in the 
handling of the pollution problem. 
Mother nature and human nature. 



























The differences between these two 
“natures” are that mother nature chal- 
lenges man whereas human nature is 
usually complacent and apathetic. Of 
these two “Natures’—human nature 
is the most difficult to control. 

The major obstacle toward a solu- 
tion of today’s water problems is that 
demands are growing more rapidly 
than new sources of supply or con- 
servation practices. This, plus the 
fact, that the progress being made in 
the planning of water problems is on 
a piecemeal basis. Reservoirs are 
costly and are limited in their applica- 
tion due to large land areas needed 
Thus, stream pollution control and 
clean-up is the most practical and 
equitable answer to this problem. 

Mr. Wise listed six reasons that are 
directly attributable to the basic rea- 
soning behind the lack of progress in 
pollution control. (1) Pollution con 
trol programs are not glamorous. (2) 
The people are not faced with an im 
mediate personal crisis. (3) Too many 
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proper control measures, and to con- 
duct research projects. He then re- 
viewed some of the research projects 
completed by the Commission and 
presented a list of the studies now 
being made. 

Mr. Wise attributed much of the 
success of the Water Resources Com- 
mission to the fact that it is made up 
of members living in the area, and as 
a result, they are the chief benefici- 
aries. 

In closing on a general note, he 
stated that water pollution has always 
been in the “let George do it’’ cate- 
gory, but now it has reached a stage 
where this is no longer possible. 


Radioactive Wastes 


“Methods Employed to Protect the 
Environment against Radioactive 
Waste Discharge from Nuclear Reac- 
tors” was the title of the paper pre- 
sented by James G. Terrill, Jr., Chief, 
Radiological Health Program, Divi- 
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measurements should be taken, how 
many samples are necessary, and how 
they should be analyzed, averaged, re 
ported and evaluated. 

The FSIWA should, said Mr. Ter- 
rill, consider the making up of a set 
of standards on permissible radioac 
tivity. In view of the long life of the 
radioactive elements, any regulations 
made by the Atomic Energy Commis- 
sion and the various states should 
complement each other, to avoid mis- 
interpretation or conflict. He also rec- 
ommended that the Federation survey 
the needs for the training of person 
nel, both from the immediate and 
long range point of view. 

The question was raised about the 
various instruments used for detec 
tion of radioactivity in sewage. Mr. 
Terrill stated that it would first be 
necessary to know the type of radio 
activity in order to select the proper 
measuring device. In answer to a 
question regarding the use of continu- 
ous radioactivity level recording in- 




























L. S. Kraus 





pople get water too cheap. (4) Funds 
needed for pollution control are i 
direct competition with school build- 
ing funds which are backed by the 
most powerful lobby in the country. 
(5) Industry says that it cannot af- 
ford it. (6) The personal factor tends 
to limit expenditures to items that 
will bring personal gain, satisfaction 
or prestige. 

In further explaining the New Eng- 
land pollution problems, Mr. Wise 
stated that regional planning is needed 
because the inter-and intrastate 
streams are the life-blood of both 
cities and industry. This was one of 
the reasons for the formation of the 
New England Water Pollution Com- 
mittee, as the towns and cities are 
huddled together around the streams 
and there is not enough distance be- 
tween them for the self-cleansing of 
the pollution load. 

The New England Water Re 
sources Commission, Mr. Wise stated, 
was formed and given the duties of 
promoting, formulating and recom- 
mending to the participating states 


J. J. Curry 
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sion of Sanitary Engineering, U. S. 
Public Health Service. 

In presenting this paper, which was 
prepared in conjunction with E. D 
Harward, San. Engr., USPHS, and 
D. J. Nelson, San. Engr., USPHS, 
Mr. Terrill stated that currently this 
problem is in a research and develop- 
ment stage, and that radiation expo- 
sure studies must take into considera- 
tion radiation from all sources, both 
natural and man-made. 

In discussing criteria of radiation 
evaluation, Mr. Terrill brought out 
that wastes from a nuclear reactor 
are not proportional to the energy of 
power output, and that radioactivity 
fluctuates to a degree with the corro- 
sion rate of equipment and materials 
used in the reactor. Also, present day 
treatment of radioactive wastes comes 
to about $4.00 per gal. 

Mr. Terrill stated that current 
standards do not establish the 
amount of radioactive mixtures that 
may be discharged into a stream. 
Therefore, moré research is needed to 
establish where, in a body of water 


safe 


. Pearson 
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strumentation, he stated that to his 
knowledge the only one currently in 
use is at Cak Ridge, but the levels in 
most places are too low for this type 
of instrumentation to be used. The 
question was then raised as to what 
good are standards when readings are 
encountered above the maximum 
levels with no human induced radio- 
activity in the water. In reply, Mr. 
Terrill stated that here one of 
the strong points in favor of the need 
for more sampling and recording over 
extended periods and the establish- 
ment of more efficient standards 


was 


“Hard” and ‘“‘Soft'’ Syndets 


Dr. Clair N. Sawyer, Prof. San. 
Chemistry, M.I.T., in his paper on 
“The Effects of Syndets on Sewage 
Plant Operation,” stated that in tests 
conducted at the Boston sewage plant, 
it was found that the addition of syn 
dets to the sewage, up to 50 ppm, has 
no appreciable effect on the removal 
of suspended solids and grease. How 
ever, as the quantity of syndets in 
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amount of syndets in the 
sludge increases. This seems to have 
no effect on vacuum filtration but 
may inhibit the biological degradation 
of the sludge in digestion processes 


crease, the 


In aerobic secondary treatment, two 
types of syndets show up, “Soft” and 
Hard” The biological “soft” 
svndets are sulfates, esters and amides 


svndets 


and are readily assimilated, thus caus 
ing no digestion problems. However, 
the “hard” syndets, alkyd benzene sul 
fonates, alkyd phenoxy, and _ poly- 
ethylene glycols, due to their biologi 
cal resistance, tend to interfere ser 


ously with aeration of sewage, and 


certain members are the major cause 


of frothing problems at activated 
sludge plants 

Mr. Sawyer stated that in exper 
ments on frothing it was shown that 
the aeration rate affects the rate of 
frothing, and water depth also affects 
The deeper the water, the 

Most agents used in the 
concentra 


frothing 
more froth 


tests began frothing at a 
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ducers Assn., pointed out that other 
substances present in the liquor, be- 
sides the detergents should be con- 
sidered in more detail. They also 
showed that 60 to 70 percent of the 
foam problems were related to the life 
ot the foam or bubbles. The remaining 
percent was due to some other charac- 
teristic of the waste. The specific break- 
down of protein degradation products 
shows a relation to foaming. Prof. 
Polkowski stated that studies are cur- 
rently underway to control the con- 
stituents of the mixed liquors 


USPHS Research Program 


Harry A. Faber, discussed the 
“Research Program of the U. S. Pub- 
lic Health Service” and stated that 
last year Americans spent $294 mil- 
lion for chewing gum, and during 
that same period only 20 million was 
allocated by all of the Public Health 
Service grants. A comparatively min- 
ute amount of $374,000 of this total 
were sanitary engineering grants for 





Research Symposium 


R. E. McKinney J. M. Symons 


tion of 0.4 milligrams per liter 


In current tests, it was found that 


less ABS is required today to cause 


frothing than was required in 1950 
This is probably due to the decrease 
in the use of soap, which in itself is 
an anti-toamant 

that synethetic 
detergent producers use “soft” mate 
rials, stated that 
ge consists essentially of three classes 
of materials: neutral com- 
pounds, anti-foaming substances, and 
froth producing substances. During 
biological stabilization of sewage, the 


In recommending 


Prof. Sawver sew 
a 


waste 


neutral anti-foaming and part of the 
are de 
resistant 
“hard” syndets, which are froth pro- 
without 


substances 
biologically 


froth producing 
stroved The 
free to act 


duc ers, are then 


interference 


Syndets Defended 


L. B. Polkowski, Ass't. Professor, 
University of Wisconsin, interjected 
that studies at the University, under 
grant from the Soap & Glycerin Pro- 
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water supply, and the amount spent 
for pollution control was too small to 
even mention. 

Mr. Faber stated that in the alloca- 
tion of research grants, treatment 
methods have been given the largest 
amount, 32 out of a total of 81. Water 
pollution has been allocated 30 grants 
Showing slides of the various installa- 
tions, Mr. Faber discussed some of 
the many research projects now in 
operation. 

In projecting future needs, he fore 
cast that by 1985 the U. S. would have 
a population of over 230 million, and 
that the production level would be 
doubled. Along with this, the water 
needs and pollution problems will also 
double 

In giving an example of rising costs 
due to pollution, he listed the case of 
the Wheeling, West Va. Water Treat- 
ment Plant, where from 1940 to 1945 
the cost of chemical requirements rose 
from $2.3 per mil gal to $10.00 per 
mil gal. 

Mr. Faber said that currently, there 
is being developed a research inven- 


tory, that will give information such 
as: who is doing the research: what 
is being researched; who is paying 
for the research; and where the re- 
search is being conducted. The Pub- 
lic Health Service has started research 
fellowships. Five of these have been 
granted, and there are five more to be 
granted. These fellowships will be 
made for pre- or post-doctorate de- 
grees. 

Prof. Rolf Eliassen, Prof. San. 
Engr., M.I.T., then stated that the 
National Health Institute has avail- 
able $31 million to give away for new 
or additional research laboratories for 
sanitary engineering or sewage plants. 
The grants will be made in amounts 
up to 50 per cent of the cost when 
matched with local funds. He sug- 
gested that interested parties contact 
Mr. J. LeVan for applications. 


Combined Sewage & Waste Treatment 


“Treatment of Combined Domestic 
Sewage and Industrial Wastes” was 
the title of the paper given by ka os 
Kraus, Chemist, Greater Peoria Sani- 
tary District. Mr. Kraus called atten- 
tion to the first paper of the ORSAN- 
CO Committee, that appeared in the 
Sewage & Industrial Wastes Journal 
wherein the Committee stated that in- 
dustrial wastes had very little effect 
on normal sewage treatment, and that 
only 14 plants reported unsolvable 
problems encountered in treating in- 
dustrial wastes along with domestic 
sewage. He also mentionel a second 
paper by Byrd and Guest, in which 
they stated that industry should elimi- 
nate wastes that are too costly to treat. 

Cooperation between industry and 
the municipality is the one thing that 
is needed most in solving the sewage 
vs. industrial waste treatment con- 
troversy. In view of this, the munici- 
pal plant should treat all the wastes 
that can be treated economically, and 
by the same token, industry should 
pay a reasonable fee for the municipal 
treatment of their wastes. Both the 
industrial and the municipal plant 
should be kept as flexible as possible 
from an operational standpoint, and 
cooperate with each other to the full- 
est extent. 


Mr. Kraus further stated that in- 
dustry should have control groups in 
charge of wastes discharge. And at 
the same time, the municipal treat- 
ment plant should bear in mind that 
industry is an important tax-paying 
member of the community. The mu- 
nicipal operators should not get mad 
at industry because of the quality of 
effluent, and should be mainly con- 
cerned with doing the most efficient 





job possible with the present equip 
ment and facilities. 

In approaching the problem from 
the human relations side, Mr. Kraus 
stated that the management groups in 
industry are the most amendable to 
an equitable solution of the treatment 
problem. And quite often, the man 
agement groups of the sewage treat- 
nient plant are also these same leaders 
in industry. So, in getting these 
groups in an amicable frame of mind 
presents no problem. It 1s between 
the production group in industry and 
the operators in the municipal plant 
that friction and makes a 
proper and equitable solution difficult. 


occur®rs, 


It is a known fact, said Mr. Kraus 
that in activated sludge plants, astro 
nomical loadings are possible without 
seriously interrupting the operation of 
the treatment plant. These plants will 
remove 90 per cent of the B.O.D 
Thus, the operator should adopt the 
attitude of the optimist and concen 
trate on the 10 per cent left rather 
than the total amount of the wastes. 

He pointed out that one of the 
tremendous problems facing industry 
Qn the 
other hand, the municipal plant al- 
ready has some sludge disposal facili 
Therefore, it would appear that 
combined treatment would be the most 


is that of sludge disposal 


ties 


practical, and the municipal plant can 
do it cheaper than industry can, thus 
benefiting both 


Another Viewpoint 


John J. Curry, Chemical Engineer, 
Conn. State Water Resources Comm., 
in discussing Mr. Kraus’s paper stated 
that in Connecticut, industrial wastes 
and treatment under 
two different departments 


Mr. Curry stated that one of the 
problems encountered in Connecticut, 
was that once a sewage system accepts 
industrial waste, it found that many 
different materials often dis- 
charged into the sewers that were not 


sewage comes 


were 


contemplated in the original agree 
ment to accept the waste 

He stated that in Connecticut, it 
was permissible for sewage plants to 
treat industrial if the 
is amenable the 
causes considerable diffi- 


wastes waste 


However, word 
“amenable” 
culty due to its very indefinite nature 

Cooperation between industry and 
the municipality again 
stressed as the key to the problem 
Mr. Curry that any 
legislation or enacted 
should not be too broad in concept 


was once 


recommended 
definitions 


as unforeseen problems could very 
easily arise 
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these new experimental coagulants. 

Mr. Bargman stated that these new 
synthetic coagulants could provide the 
improvements necessary for effective 
sludge filtration. 


Synthetic Organic Coagulants 
Studies and Uses 


“Experimental Studies and Opera- 
tions Use of Synthetic Organic Co- 
agulants for Digested Sludge Filtra- 
tion at Hyperion” was the title of a 
paper presented by R. D. Bargman, 
Asst. Chief Engr., Hyperion Sewage 
Treatment Plant, Los Angeles, Calif. 
The paper was prepared in conjunc 
tion with W. F. Garber, Laboratory 
Dir., and |. Nagano, Chief Chemist, 
Hyperion Plant, Los Angeles, Calit 

Mr. Bargman stated that in the 
course of their experiments, it was 
found that the finer the sludge, the 
more stable the suspension, thus re 
quiring more coagulant to effect re- 
moval. Vacuum filters operated more 
efficiently with a coarser sludge. Sew 


Discussion: Erman A. Pearson, 
Prof., Div. of Civil Engr., 
University of California, in his dis- 
cussion on the Bargman paper stated 
that solids removal in the Hyperion 
plant by sludge vacuum filtration, only 
removed 64 per cent of the solids, as 
against the 85 per cent removal that 
was expected from the plant design. 

\long coastal areas, vacuum filtra- 
tion of sludge will have to improve 
500 to 1000 per cent in order to com- 
pete economically with 


\ Ssoc. 


ocean dis- 
charge. 

Prot. also. stated that 
$200,000 per year is being spent by 
the State of California to determine 
the effect of sludge disposal by ocean 
outfall upon marine life. Research is 
also being conducted on kelp, as to 
the effects of wastes discharge upon it. 


Pearson 


age sludge is the lowest on the scale 
of sludges that are normally concen 
trated on rotary vacuum filters. 

In the vast range of filtration ex- 
periments made, it was found that the 
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presently available organic coagulants 
require inorganic coagulants 
added. As in the case of “Separan”, 
it was found that this coagulant op 
erated more effectively when ferric 
chloride was used in conjunction with 
it. On the other hand, ferric chloride 
used alone did not work as good as 
when used in with 
‘“Separan.” 

One of the advantages of using the 
‘“Separan” ferric chloride combination 
is that it requires very simple equip 
ment for effective operation. “Sepa 
ran” is added first, then the ferric 
chloride is added, then mixed and 
moved along to the vacuum filters. 

In the course of the experiments, 
two experimental coagulants were 
submitted for testing by the manufac 
turers. Under test, these experimen- 
tal coagulants improved operations 
109 to 200 per cent. Using a #4 hard- 
ware cloth, the new coagulants could Sewer 
be immediately dewatered and no System,” was the subject of a paper 
solids were lost through the cloth, A by Martin Cosgrove, Asst. Chief 
loading of 40 to 50 Ib per sq ft per Engr., Construction Div., Metropoli- 
hr were found to be possible with tan Dist. Comm., Boston. Mr. Cos- 


One of the great needs today, said 
Prof. Pearson, for the most effective 
operation, is a index . on 


some 
common 
sludge filterability. 

It was brought out in the general 
discussion that followed that coastal 
cities, forced to use barges for ocean 
disposal of the sludge, sometimes find 
it quite costly. For example, it costs 
New York City $9.00 per dry ton for 
barge ocean disposal of its sludge. 
Smaller coastal cities may find the 
cost running as high as $16.00 per 
dry ton. 

These values were compared with 
a relative cost figure of $6.00 to $12.00 
per dry ton for vacuum filtration and 
incineration of sludge. 


conjunction 


Constructing The 
Boston Sewer System 


“Design and Construction Problems 


of the Metropolitan Boston 
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rove stated that for over 50 years, 
}oston discharged its raw sewage into 
Boston harbor. In later 
reached a discharge rate of 150 

gd. The Nut Island Treat 


lant has now been in operation 


I 
ie years, 


Ss 


+} 
th 


to 750 n 


ment !? 


‘ars and has proven satis 


the problems encountered 
uipment used in digging the 
the harbor to 
Island plant were shown on 


tunnel under 
is the gradual mitegra 
and 
\letropolitan 
\s the 


ot Taw 


surrounding tet 
Treat 
system stands 
sewage can 


Deer Island plant 


Ground Recharge With 
Sewage Effluent 


rtv, Chief Hvydraulk 
Flo vl 


paper on 


(Angeles County 

. presented a 
with Reclaimed 
He covered the 

in Southern Calitornia where 


Ne > 
NewaLpe 


work be 


ground water supplies are in 
intrusion 


from salt water 
intrusion had started years ago 
d penetrated to a distance of 
inland when it was decided to 


iment with a fresh water barrier 


fresh water was started 
| pumping was established 

regular basis in 1955 
ifter the barrier had been formed and 
infiltration stopped. It 


150 sec ft of continu 


the sea water 
found that 
flow was required to maintain 
barriers . 
he cost of recharge water 
Colorado River at $22.00 
it, it was decided to experi 
ith the use of the Hyperion 
effluent for recharging 
settling basin and two filter 
sins installed The effluent 
passed through the filter basins, filled 
was then chlorinated 
ind pumped direct to well recharge 
The high rate of plant effluent per- 
mitted successful recharging 
When the plant 


erted to primary treatment and ocean 


were 


lune sand, 


Hyperion con 
lischarge, the effluent use for recharge 
had to be discontinued. Tests are now 
to establish the possible 
effluent for well 
ilso the costs of final 
effluent for use in 
irge. Standard rate effluent 
injected directly, and im 
ported recharge water will become in 
therefore more research 
establish 


being made 


t post primary 
Vv ind 
of the 


rech 


innot he 


short supply 
is badly needed to stand 
ards and final polishing requirements 
needed for using Hyperion effluent to 


recharge ground wells 
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Discussion: In the general discus- 
sion that followed Mr Laverty’s pa- 
per, it was brought out that in regard 
to the use of storm water for well re- 
charging, that quite often storm water 
contains coliform counts and B.O.D. 
loads well in excess of effluent sewage 

\n experience in Florida was re 
lated where the nitrates used to fer- 
tilize the groves contributed more 
nitrates to the ground water supply 
than the sewage plant effluent 

The question was asked about the 
influence of industrial wastes on sew 
age plant effluent used for well re- 
charge. Mr. Laverty started that it 
did cause them some concern at first, 
but after tests were made, these wastes 
proved to present no particular prob- 
lem 


Invitation to 
Puerto Rico Sanitary Congress 


Mr. Rafael V. Urrutiz, Executive 
Dir. of Public Utilities, Puerto Rico 











Comm. Chairmen 
F. L. Flood Geo. E. Symons 


Arrangements Program 


\queduct and Sewer Authority, San 
Juan, extended a gracious invitation 
to all members and friends of the 
FSIWA to attend the Sixth Inter- 
\merican Congress of Sanitary Engi- 
neering, to be held in San Juan, Puer 
to Rico, May 18-24, 1958 


Research Symposium 


One of the two concurrent sessions 
was devoted to research. This session 
was presided over by Dr. Ross E. 
McKinney, Asst. Prof. of San. Eng., 
M.I.T., Cambridge, Mass. First 
speaker on the program was F. M. 
Middleton, Senior Scientist, Robt. A. 
Taft San. Eng. Center, USPHS, Cin- 
cinnati, Ohio. Mr. Middleton pre- 
sented a paper on “Techniques for 
Giving Chemical Identity to Organic 
Industrial Wastes’, co-authored with 
\. A. Rosen and R. H. Burtschell, 
also of the USPHS San. Eng. Center 
at Cincinnati 

The paper pointed out that it was 
now necessary to identify large num- 
bers of organic compounds in water 
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in extremely low concentrations. The 
old techniques used in water and waste 
analysis are not applicable. It is nec- 
essary to identify some unique charac- 
teristic of a compound in order to 
have an unequevocal identification of 
the substance and its amount. 

Among the organic compounds be- 
ing identified today are the detergents, 
piccolines. pyridines, phenols, insec- 
ticides, etc. Among the techniques 
used (not for each of these sub- 
stances ) are Gye extraction and photo- 
metric analysis, index of refraction, 
X-ray diffraction patterns, paper chro- 
matography, adsorption chromatogra- 
phy, partition chromatography, and 
gas chromatography. 

Small concentration of these vari- 
ous organic compounds are concen- 
trated by adsorbing them from a large 
volume of water by passage through 
an activated carbon filter. Extraction 
and stripping of the compounds from 
the activated carbon is about 80 per 
cent efficient and requires definite 
techniques of procedure. 


Nitrogen in Activated Sludge 


The “Biochemistry of Nitrogen in 
the Synthesis of Activated Sludge” 
was reported on by Dr. James M. 
Symons and Dr. Ross E. McKinney, 
both of the San. Eng. faculty of Mass 
Inst. of Tech., Cambridge, Mass. Dr. 
explained how activated 
sludges were grown on a_ sodium 
acetate substrate supplemented re 
spectively with ammonium nitrogen, 
nitrate nitrogen and nitrite nitrogen. 
Laboratory models were used which 
duplicated conventional field practice 
Data were presented to show the 
development of volatile biological 
solids and per cent nitrogen in the 
sludge mass for different degrees of 
nitrogen starvation. 


Symons 


Five test units were operated be- 
tween 50 mg/L and 0.0 mg/L of each 
of the forms of nitrogen. A complete 
discussion of the relationship of nitro- 
gen to synthesis was presented, show- 
ing that batch fed and no-waste con- 
ventional activated sludge cannot be 
operated without some solids build- 
up, that batch fed and conventional 
activated sludges are wasteful of nu- 
trients, and that all inorganic chemi- 
cal forms of nitrogen are available 
for supplementation. The synthesis 
of polysacharides was explained and 
gave rise to considerable floor dis- 
cussion on the composition of the ac- 
tivated sludge organisms. The find- 
ings of the study are particularly im- 
portant to the use of the activated 
sludge process for the treatment of 
industrial wastes either low or high 
in nitrogen nutrients. 





Membrane Filter Techniques 


Prof. Jack E. McKee, Prof. of San. 
Eng., Calif. Inst. of Tech., Pasadena, 
Calif., presented the results of two 
studies on “The Application of Mole- 
cular Filter Techniques to the Bac- 
terial Assay of Sewage”. The first 
of these studies covered the experi- 
mental results for settled sewage and 
was co-authored by R. T. McLaugh- 
lin, Research Engineer at Cal Tech. 
The second study was a joint effort 
of Prof. McKee, Mr. McLaughlin and 
Pierre Lesgourgues, a graduate stu 
dent at Cal Tech. The second study 
dealt with the effects of chemical and 
physical disinfection. 

On the basis of the first study it was 
concluded that the molecular filter 
membrane techniques with dehydrated 
nutrient pads (Endo) are applicable 
to the bacterial assay of raw settled 
sewage and that results obtained 
thereby are comparable to those from 
confirmed M.P.N. procedures. To in 
sure optimum results, it is recom 
mended that multiple dilutions be 
examined so that the number of sheen 
colonies on one or more membrane 
filters will be between 5 and 50. 

As a prelude to the second study, 
the authors raised the question: does 
the membrane filter procedure or the 
M.N.P. test reflect more closely the 
conditions that occur in practice when 
sewage is chlorinated and discharged 
to a receiving water ? and which meth- 
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od of bacterial assay is more mean- 
ingful? Their were: 
When settled sewage is subjected to 
disinfection by heat or ultrasonic vi- 
brations, the surviving coliform popu 
lation can be assayed by the membrane 
filter technique or the M.P.N. proce 
dures with results that are approxi 
mately comparable. For chlorinated 
sewage, however, growth on the mem- 
brane filter falls far short of the most 
probable number. 

It is believed that this discrepancy 
for chlorinated sewage is attributable, 
to the partial reversibility of some of 
the chemical reactions whereby mono- 
chloramine inactivates enzymes 
tems in bacteria. These reactions can 
be reversed more readily, or mono 
chloramine can leave an inactivated 
cell more easily, in an aqueous solu 
tion such as lactose broth than when 
the cell is suspended on a membrane. 
Limited experiments of diffusion into 
dilution water tend to support this 
hypothesis. More studies are planned 
on halogenated sewage to try to gain 
a further insight into the mechanism 
of bactericidal action. 


conclusions 


SVS 


Stabilization Ponds 


Dr. E. R. Herman, Industrial 
Hygiene Engr., Humble Oil Co., 
town, Texas, presented a paper on 
“Development of Design Criteria for 
Waste Stabilization Ponds” co-au- 
thored with Prof. Ernest F. Gloyna, 


Bay- 


of the Univ. of Texas, Austin, Tex. 
The talk was illustrated by slides 
which showed the proper condition 
of temperature, detention time, light 
intenstity for the optimum operation 
of waste stabilization ponds. 

The depth of such ponds should be 
determined from the Beer-Lambert 
Law d Log I, I, + ke where I, 
is the intensity of light at which the 
rate of photosyntesis just balances the 
rate of respiration. Temperature is 
actually more important than light in- 
tensity in the operation of algae la 
goons. B.O.D. removals have been 
obtained as high as 65 per cent with 
a detention time of 1.5 to 5.0 days. 
The longer the detention time the 
better the organic matter removal. 

With complete mixing, the per cent 
B.O.D. removal increased to 87 at a 
loading of 338 Ib per acre per day. 
Curves were shown which demons- 
trated the relationship between pond 
loading, pond depth, nature of waste, 
and organic matter removal. Finally, 
a formula was presented for pond 
volume with the depth recommended 
as from 2.0 to 3.5 ft. Ice covering 
will harm the operation of a pond; 
intra-pond pumping will be of no help 
in this situation, but interpind recir- 
culation will benefit the operation. 

Ed. Note: Other papers presented 
at the meeting will be reviewed in 
the next issue of Water & Sewage 


W orks. 
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A Floating Pump House 


An unusual floating pump house 
has been constructed to supply 14 
million gallons of process water a day 
to the Ford Motor Company’s new 
glass plant near Nashville, Tenn. 

Pumps and intake screens are 
mounted on a specially-designed weld- 
ed steel barge, moored to four steel 
sheet pile cells. The 50-foot by 30-foot 
barge is fitted with pneumatic-tired 
wheels at each of its four corners. The 
wheels run in I-beam tracks welded 
to the sides of the four cells, which 
rise 60 feet above the normal water 
level. 

In addition to serving as guides for 
the vessel’s up and down motion, the 
cells, which are filled with sand and 
gravel and capped with concrete, help 
fend off floating logs and debris. The 
two riverward cells are 16 feet in 
diameter, the two landward cells are 
13 feet 7 inches in diameter. 

Mounted atop the landward cells is 
a 16-foot diameter steel hose reel, 
grooved to receive five 12-inch diam- 
eter rubber hoses. Each hose is at- 
tached to an elbow loading into the 
hollow 24-inch axle of the reel, so that 
the axle serves as a manifold for the 


discharge of all the hoses. To one end 
of the axle is connected a 24-inch di- 
ameter pipe which leads along a steel 
grid walkway to the shore and up the 
river bank to a water treatment plant, 
built by Dravo’s Machinery Division 
The hoses extend some 40 feet to dis- 
charge outlets on the five pumps. 
Each of the five pumps on the barge 
has an individual suction chamber pro- 
tected with a screen opening. The 
opening is eight feet below water. 
Each of the four pumps, which are 


contained in a deckhouse on the barge, 
has a capacity of 4000 gallons per 
minute and are _ electrically-driven. 
The fifth, a 2500-gallon-per-minute 
unit driven by a diesel motor, is used 
as a standby in the event of electric 
power failure. 

The four cells were constructed by 
Dravo’s Contracting Division. The 
company’s Engineering Works Divi- 
sion built the barge and hose reel at 
Dravo’s Neville Island shipyard near 
Pittsburgh. 
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It was in September, 1956, that this page 
the Editor of Water & 
on the occasion of 25th 
\nniversary in that capacity. Now, the 
of Linn Enslow, it seems that nothing 


carried a tribute to 


Sewage HU his 


ri ‘Y 
on 
passing 
could be more fitting than to quote from that 


tribute 


LINN HARRISON ENSLOW 


February 26, 1891—November 3, 1957 


Awardee and for a long time was Chairman of 
the Publications Committee of AWWA. He 
was a past president of the N. Y. Sewage & 
Industrial Wastes Assn. and was Vice-Chair- 
man of the Board of Control of the Federation 
of Sewage Works Assns. in its early days. He 


served on the Board of Gov- 





‘Linn Enslow brought to 


this and indeed to 


the whole field of journalism 


magazine, 
in this field, new concepts of 
the 
intro 


tor 
He 
on 
and format the 
he sought out original articles 


editing a magazine 


benefit of readers 


duced new ideas content 


ver years, 
of both technical and general 
Che list 


of authors whose articles have 


intormative interest 


ippeared in Water & Sewage 
ll orks reads like a veritable 
Who's Who” of the 


and sewage works held 


water 


\t the 


ernors and [-xec. Comm. of the 
Water & Sewage Works Man- 
ufacturers Assn. and 
Past Chairman of the Sanitary 
Engineering Division of ASCE. 
In addition, he was a member 
of APWA, APHA (Fellow), 
NEWWA, AIChE, an honor- 


srit. Inst 


Was a 


ary member of the 
of Sew. Purif. and many state 
or sectional organizations. His 
biography is listed in Who's 
Who in America Who's 
Who in Engineering. 

Linn was graduated in 1912 
with a B.S. in 


and 


Engineering 








Same time, he enc uraged the 


ll plant operator to write 


ibout his problems and to read 


ibout other's problems like his 

It was Linn Enslow who introduced the in- 
formative style of reporting technical meeting's 
ind conventions, and it was he who started tak 
ing pictures of the association ‘brass’ and ‘pro 


> 


grammers for inclusion with those reports 
Linn also pioneered other editorial features in 
the field, such as the informative series of tech 
nical articles that have appeared over the years, 
series on small plant operation, the folksy ‘Dear 
Bill’ etc. It Linn 
started the annual Reference & Data Edition of 


ssue often referred 


letters, was Enslow who 
Water & Sewage W orks, an 
to as the “( )perator’s Bible.’ 


“Mr 
reflected in the attitude of the reading public 


I-nslow’s leadership as an editor was 


in this feld. For many years, various readership 


polls conducted by independent organizations 


for equipment manufacturers, showed Water & 
Sewage Works to be in first place or only slight- 
ly behind the AWWA Journal in importance to 
the field. This consistent attitude 


among consulting engineers, small plant oper- 


the men in 


] -_ 
large 


ators, plant operators, managers, super 
intendents and public health engineers indicated 
a well edited magazine.” 

Linn Enslow’s position in the field of water 
and sewage treatment was attested by the many 
honors which came to him. He was a Past 


President and Honorary Member of AWWA, 
i Diven Medalist, a Goodell Awardee, a Fuller 





EDITOR 


Oct. 1, 1931—WNov. 3, 1957 


Chemistry from Virginia Poly- 
He broke into 
business via 


technic Institute 
the water works 
the Md. State Dept. of Health 
after two years with the General Chemical Co 

From Maryland, Linn went to the water 
works at Spartanburg, S. C., for a short period 
and then on to the water works in the Panama 
Canal Zone. 
his beloved Virginia to spend five years as 
chemist in the Virginia State Health Dept. 
Next, the Chlorine Institute beckoned and, for 
six years, there was hardly a water works or 
sewage plant, in the U. S., using chlorine that 
did not see Linn Enslow. Then on October 1, 
1931, he joined the staff of Water Works & 
Sewerage (now Hater & Sewage Works) and 
the saga of his editorship began. 

Linn Enslow had 
sometime next year. He was on a final swing of 
convention attendance for this year. In mid- 
October at the AWWA Southwest Section 
Meeting in Oklahoma City, he had been made 
an Honorary Chieftain in the Kiowa Indian 
Tribe. The week before his passing, he had at- 
tended the Chesapeake Section Meeting and he 
was scheduled to attend the Virginia Section 
Meeting in Roanoke November 6-8. Death came 


After two years he came back to 


anticipated retirement 


suddenly by heart attack on Sunday evening, 
November third, at his farm home in Dublin, 
Va., where he was spending the week-end. 
Someone once said, “When Linn Enslow 
retires, it will be the end of an era.” We 
deeply regret that this era has ended. 
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RATED AERATION 


SMALL UNIT SEWAGE TREATMENT 
FOR 20 TO 5,000 PERSONS 


® Low Cost 


@ Expandable — by multiple Units 

® Expendable — for Area Planning of Future 
Sewerage Systems 

®@ Exclusively successful Standardized Balanced 
Equipment 

® Available in Steel or Concrete Units. 


Wore Than 150 Vustallations 
CHICAGO PUNMP COMPANY 


Sewage and Industrial Waste Equipment 


Subsidiary of Food Machinery 622 Diversey Parkway 
& Chemical Corporation MN, Chicago 14, illinois 


Kennedy School, Lovisville, Ky, @ Harstern, Lovis & Henry and E. R. Ronald & Assoc., Consulting Engineers @ Plant Maintained by School Custodian. 
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Plastic Coating Stops 
Costly Condensation 
Drip and Rust 


THE COSTLY PROBLEM caused by drip- 
ping from this sweating pipe was permanently 
solved with one easy and inexpensive applica- 
tion of NoDrip Plastic Coating. Sweating pipes, 
ceilings, air ducts and other metal equipment 
are also completely protected against rust and 
corrosion by low cost NoDrip. 

NoDrip Plastic Coating acts immediately to 
insulate and protect. One application adds 
many years of service life to metal equipment. 
NoDrip is also resistant to acid, alkali and 
brine...protects concrete, brick, plaster, tile 
wood or composition surfaces. 

Easy application requires no special equipment 
or skill. Anyone can apply NoDrip with brush, 
trowel or spray. Stop your condensation prob- 
lem now! Get full details without delay. 


32-PAGE NeoDrip DATA HANDBOOK 
Complete with photograpi.s, charts and tech- 
nical information te solve your condensation 
problem. Write today. 


J. W. MORTELL CO., 599 Burch St., Kankakee, Ill. 
Please send my FREE copy of the NoDrip Data Handbook. 
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Dec. 8-11—Chicago, Ill. (Conrad Hilton Hotel) 

\MERICAN INSTITUTE OF CHEMICAL ENGINEERS, Annual Meet- 
ing, Secy., F. J. Van Antwerpen, 25 West 45th Street, New 
York 36, N. Y. 

Dec. 12—Augusta, Maine. 

Marne Water Uttities Assn., Secy., 
Western Ave., Augusta, Maine 

Dec. 19—Boston, Mass. (Hotel Statler) 
New Encianp Water Works Assw., Secy., 
73 Tremont St., Boston, Mass. 

1958 

Jan. 23-24—New York City, N. Y. (Hotel Belmont-Plaza) 

New York SewAce & INpustTRIAL Wastes Assn., Exec. Secy., 
Ralph C. Sweeney, State Dept. of Health, 55 Church Street, 
White Plains, N. Y. 

Feb. 5-7—Indianapolis, Ind. (Sheraton-Lincoln Hotel) 
INDIANA Section, A.W.W.A., Secy., Chester H. 
3517 Manor Court, Indianapolis 18, Ind 

Feb. 24-28—Chicago, Ill. (Hotel Sherman) 

AMERICAN Socrery oF Crvm. Enorneers, Exec. Secy., W. H. 
Wisely, 33 West 39tn Street, New York 18, N. Y. 

Mar. 2-7—College Station, Texas (Texas A & M College) 
Texas Water & Sewace Works Assn. Secy., V. M. Ehlers, 
2202 Indian Trail, Austin 3, Texas 

Mar. 12-14—Atlantic City, N. J. (Traymore Hotel) 

New Jersey SewAce & Inpustr1IaL Wastes AssN., Secy., 
Michael S. Kachorsky, P. O. Box 68, Manville, N. J 

Mar. 12-14—Salina, Kansas (Lamer Hotel) 

Kansas Secrion, A.W.W.A., Secy., Harry W. Bradley, Nep- 
tune Meter Co., 119 W. Cloud Street, Salina, Kansas. 

Mar. 20-22—Missoula, Montana (Florence Hotel) 
MontTANA Section, A.W.W.A., Secy., Arthur W. Clarkson, 
Asst. Director, Div. of Env. Sanitation, Montana Board of 
Health, Helena, Mont. 

(Jointly With) 
MonTANA Sewace & INpusTRIAL Wastes Asswn., Secy., Har- 
vey W. Taylor, c/o Morrison & Maierle, Inc., Helena, Mont. 

Mar. 23-26—Atlanta, Ga. (Dinkler-Plaza Hotel) 

SouTHEASTERN Section, A.W.W.A., Secy., N. M. deJarnette, 
Ener., Div. of Water Pollution Cont., State Dept. of Health, 
309 State Office Bldg., Atlanta 3, Ga. 

Mar. 24-26—Fayetteville, Ark. (University of Ark.) 
ARKANSAS Water & SEWAGE CONFERENCE, Secy., 
ford, University of Arkansas, Fayetteville, Ark. 

Mar. 26- 28—Schenectady, N. Y. (Van Curler Hotel) 
New York Section, A.W.W.A., Secy., Kimball Blanchard, 
Rensselaer-Ludlow Valve Co., 11 42nd St., New York 36, N. Y. 

Mar. 26-28—Chicago, II]. (LaSalle Hotel) 

Itttnotrs Section, A.W.W.A., Secy., Dewey W. Johnson, Cast 
Iron Pipe Res. Assn., 3440 Prudentia! Plaza, Chicago 1, IIl. 

Apr. 16-18—Lincoln, Neb. (Cornhusker Hotel) 

NeprasKa Section, A.W.W.A., Secy., John E. Olsson, 408 
Sharp Bldg., Lincoln, Neb. 

Apr. 18—Harrisburg, Pa. (Penn-Harris Hotel) 

ANNUAL CLEAN STREAMS CONFERENCE, Secy., R. V. Wall, 
Penna. State Chamber of Commerce, State Chamber Bldg., 
Harrisburg, Pa. 


Gerard F. Laurin, 89 


Joseph * Knox, 


Canham, 


C. W. Ox- 








Apr. 20-25—Dallas, Texas (Memorial Auditorium) 
A.W.W.A. Convention, Secy., Harry E 
Water Works Assn., 2 Park Ave 





Jordan, American 
, New York 16, N. Y. 








Apr. 23-26—Stockton, Calif 
CALIFORNIA INDUSTRIAL WASTES 
Robert J. Barletta, 719 South Street, 

Apr. 28-29—Roanoke, Va. (Hotel Roanoke) 
VIRGINIA INDUSTRIAI 


Wastes & SEWAGE WorKS 
O. J. Hand, c/o Hercules Powder Co 
May 5-7 


Hotel Stockton) 
Sewace & ASSN., 


Loara \naheim, 


Calif. 


ASSN 
, Hopewell, Va 


, oecy., 
Universit) 
13tH Purpue INDUSTRIAL WASTE CONFERENCE 


Lafayette, Ind. (Purdue 


, Chairman, Prof 
Don E. Bloodgood, Purdue University, Lafayette, Ind. 
May 15-17—Spokane, Wash. (Davenport Hotel) 

PaciFi Section, A.W.W.A., Secy., Fred D 
Jones, Asst. Supt., Water Dept., Rm. 306, City Hall, Spokane, 
Wash. 

May 15-17—Tucson, Ariz. 


NorTHWEST 


El nquistador Guest Hotel) 
Arizona Section, A.W.W.A., and 
Works Asswn., Joint Meeting, Secy 
Jefferson, Phoenix, Ariz 


( 


ARIZONA SEWAGE & WATER 
> Stanford | 
June 2-4—Toronto, Canada (Royal York Hotel) 
CANADIAN Section, A.W.W.A., Secy 
WaTER RESOURCES 
Can. 
June 18-20 
Onto 


Roth, 813 E. 


A 


Parliament Buildings, 


E. Berry, Ontario 
Toronto, Ontario, 

Toledo, Ohio (Commodore Perry Hotel 
Sewace & 


INDUSTRIAL WASTES 


»ecy., 





ENCE, Secy., Cleamon E 301 
Columbus 15, Ohio 
June 22-25 


ae 


TREATMENT (CONFER 


Lay, Ohio Departments Bldg., 


Philadelphia, Pa. (Bellyue-Stratford Hotel) 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS, 50th Anniver- 

sary Meeting, Secy., F. J. Van Antwerpen, 25 West 45th St., 
New York 36, N. Y. 

June 23-25—Charlevoix, Mich. (Charlevoix Beach Hotel 
MICHIGAN SEWAGE & INDUSTRIAL WASTES ASSN 

M 


, wecy., Donald 
Pierce, Michigan Dept. of Health, Lansing 4, Mich 
June 23-27—Portland, Oregon (Hotel Multnomah 
AMERICAN Soctety oF Civit ENGineers, Exec. Secy 
Wisely, 33 West 39th Street, New York 18, N. Y. 
June 25-27 


, WH 
Erie, Pa 


Hotel Lawrence 
PENNSYLVANIA Section, A.W.W.A., Secy., L 
Div. Engr. State Dept. of Health, Greensburg, Pa 
Aug. 11-13—University Park, Pa. (Penna 

PENNSYLVANIA WATER WorKS OPERATORS 


S. Morgan, 
University) 
ASSN 
A. Dewire, 29 Chestnut Street, Lewistown, Pa 
Aug. 13-15—University Park, Pa. (Penna 


, Secy., Harry 
PENNSYLVANIA SEWAGE & 
a 


University) 
INDUSTRIAL WaAsTEs ASSN 
R. Harvey, 916 Diamond, Meadville, Pa. 
Sept. 8-10—Grand Rapids, Mich. (Pantlind Hotel) 

MicuicaAn Section, A.W.W.A., Secy., T. L. Vander Valde, 


Chief, Dept. of Health, DeWitt Road, Lansing 4, 


, Secy., 
Michigan 
Mich. 


Sept. 10-12 
New 





Lake Placid, N. \ Lake Placid Club) 
YorK Section, A.W.W.A., Secy., Kimball Blanchard, 
Rensselaer Valve Div., Ludlow Valve Co 


, 11 West 42nd Street, 
New York 36, N. Y. 





Sept. 14-17—Poland Spring, Maine (Poland Spring House) 
New ENGLAND WATER WorkKsS 
C. Knox, N.E.W.W.A., 73 Tremont St., 


AssociaTION, Secy., Joseph 
Soston 8, Mass. 











Sept. 17-19—Cleveland, Ohio (Statler Hotel) 
Onto Section, A.W.W.A., Secy., M. E. Druley, 
Dayton Power & Light Co., Wilmington, Ohio 
Sept 17-19—Wausau, Wis. (Hotel Wausau) 
WISCONSIN A.W.W.A., Secy., Harry 
City Engineers Office, City Hall, Milwaukee 2, 
Sept. 22-24—Memphis, Tenn 
KENTUCKY- TENNESSEE 


Dist. Megr., 


SECTION, 


Breimeister, 
Wis 
( Peabody Hotel) 

SE TION, \W.W A > 
Finney, Jr., Howard K. Bell, Cons. Engrs 


Secy. 
St., Lexington, Ky. 


J. Wiley 

, 553 So. Limestone 

(Jointly With) 

KENTUCKY-TENNESSEE INDUSTRIAL Wastes & SEWAGE WorKS 

Assn., Secy., S. Leary Jones, Cordell Hull Bldg., Nashville, 
Tenn. 

Sept. 24-26—Dickinson, N. D. (Ray Hotel 


NortH Daxota Water & SEWAGE WorKS CONFERENCE, Secy., 


yout &) 1S? oodv 


W. Van Heuvelen, Bismarck, N. D. 
Sept. 28-30—Jefferson City, Mo. (Hotel Governor) 
Missourr Section, A.W.W.A. ANd Missourt WATER & SEWER- 


AGE CONFERENCE, Joint Meeting, Secy., Warren A. Kramer, 
State Office Bldg., 6th Floor, Jefferson City, Mo 





sawAW 30 wads 


Q 


fo 
ad Operations As S 


ttle -- 
As Simple As n stopper in A Bottle * 








Advantages Of An ALTITE JOINT! 


Permanently flexible and Bottle-Tight 
joints reduce maintenance cost to a 
minimum. 

Longer lengths and ease of installation 
yield added footage laid per hour even 
with unskilled labor. 

Simple design—no ridges or grooves in 

gasket seat to collect dirt and complicate 

cleaning the seat in wet or dry trenches. 


Gasket is REVERSIBLE—Cannot be installed 
wrong. 


imple As Falling Off a Log— 


Insert Rubber gasket 
in bell end of pipe— 
you can’t put it in 
wrong—A child can 


| For The ti 
st Connection 
Bee tl Ever Make 


Wipe on a small 
amount of special lub- 


ricant—This reduces 
friction. 


Insert plain beveled 
end of pipe—there are 
no grooves, ridges or 
tips .on gasket to in- 


terfere with smooth 
insertion. 


Small amount of pres- 
| sure required to force 
| plain end to bottom of 

socket—Your simple, 

time saving joint is 
completed. 





SALES 


122 South Michigan Ave 
Chicago 3, Illinois 


OFFICES 
350 5th Avenue 


New York 1, New York 
950 Dierks Building 


18505 West Eight Mile Rood 
Kansas City, Missouri Detroit 41, Michigan 


ALABAMA PIPE COMPANY 
General Offices — ANNISTON, ALABAMA 


Water & SEWAGE WorKS, DECEMBER, 1957 





Ea. ‘ 


Hydraulic, One-Man Truck Crane 
1201 


, 
Manufacturers and 


Calif.. has intro 


‘ 1 
Os \ngeiles, 


fully hydraulic, one-man 
Manufactured 


ind 


crane 


in Sweden, known as 


70, this new truck crane 


15 in f space bet veen 


ruck bed, leaving the en 


] The Hiab 


en ToT load 


Sales, 


e For further information on products or services please use reader service card. 


New Equipmet 


170 offers a range of lifting capacities 
from 6,000 pounds on the shortened 
hoom of 5 ft. to 2,500 pounds on the 
13 ft. The boom length 
is easily adjustable through hydraulic 
control, The crane will lift up to 20 ft. 
above ground level at a maximum 
speed of 20 in. per second. Control is 
from either side of the truck cab. 
Crane action is positive and accurate, 
and swings in a 360 degree arc. When 
not in use the Hiab 170 folds sngly 
behind the in the 15 in. space 
allotted to it. Hydraulic outriggers to 
handle heavy loads are standard equip- 
ment 


full boom of 


cab 


With complete parts and service 
the United 
States, the Hiab 170 has proven ideal 


available throughout 
for machinery handling, large tire han- 
dling, pipe handling, loading and un- 
loading of crates and boxes containing 
any materials, and on a wide variety 
of other materials handling activities 


Pneumatic Sewage Ejector 
1202 
Komline-Sanderson Engineering 
Corporation, Peapack, New Jersey, 
announces the introduction of a new 
line of pneumatic sewage ejector sys- 
tems from 20 to 600 gpm capacity, 


in both cast iron and welded steel, 
and in single or twin types. The sys- 
tems will also be manufactured 
compact, packaged or prefabricated 
units. 


as 
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DIXIE TANK’S “SYMBOL” OF YOUR PROTECTION 
DIXIE TANK & BRIDGE CO. 


P. O. BOX 14, MEMPHIS |, TENN. 


“4 
A The largest water tank repair 
company in the United States 
is at your service. Repairs 
guaranteed for |!2 years— 
paint for 3 years. 


Representatives in 


every state of the Union. 


Please write or wire 
us for more laformation. 
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the pump 
they 
couldn't 
clog! 


It was a hydropulper application, 
handling 500 GPM of 5% stock at 
50’ TDH. Among the things that 
sometimes entered the line were rub- 
ber gloves, baling wire, and even a 
tablecloth! A 6” Wemco torque flow 


* 
ttt tsar, ertanettilhn th 


asked for more! 


Write for more information on this 
amazing pump and its “can’t-clog” 
liquid impeller action. 


wie |m|c}o TORQUE-FLOW 


N SOLIDS PUMP 
WEA 


$ WESTERN MACHINERY COMPANY 


650 FIFTH STREET 
SAN FRANCISCO 7, CALIFORNIA 


t Solids Pump passed them all and 





























- 
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Installation of 18° Pratt High 
Pressure Rubber Seat Butterfly 
Valve in prestressed concrete 
water main, Mansfield, Ohio. 
Engineers: Shaffer, Pagrertt 
and Associates. 


MANSFIELD... Pratt Butterfly Valves 
meet all specs for distribution service 


The real test of a distribution valve 
is its ability to operate when needed. 
Valves in water distribution service are 
primarily emergency measures, nor- 
mally left either open or closed for 
months, or even years. Yet, they must 
operate when needed, often to pre- 
vent serious property damage in the 
event of a broken water main. 
Mansfield engineers chose Pratt High 
Pressure Rubber Seat Butterfly Valves 
for this rigorous duty because Pratt 
valves meet all specifications for dis- 
tribution service. The critical disc edge 
is a corrosion-resistant material, seating 
against a heavy, mechanically retained 
rubber liner to provide permanent, 


drop-tight shutoff. The stainless steel 


HENRY 


TNO 


valve shaft rotates in bronze bearings, 
self-lubricated for life, and the valve 
operator is permanently lubricated and 
sealed. These features are your assur- 
ance of easy operation when you need 
it... features that are built into Pratt 
valves with the experience that comes 
with 30 years of leadership in butterfly 
valve design. Specifying Pratt valves 


puts this experience to work for you. 


NEW! Latest, most accu- 
rate pressure drop and 
flow data, conversion 
tables, discussion of 
butterfly valve theory 
and application plus 
other technical in- 
formation. 


Write for Manual B-2B. 


RUBBER SEAT 


rfly Va 


Henry Pratt Company, 2222 S. Halsted St.. Chicago 8, Ill. Representatives in principal cities 
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New Fittings for 
Orangeburg Pipe 
1203 

Orangeburg Manufacturing Co., 
Inc., Orangeburg, N. Y., has an- 
nounced the availability of 3% in. 
bend and wye fittings 

The fittings incorporate Orange 
burg Taperweld joints which require 
no caulking, no cement, no com 
pounds, and are composed of mate- 
rial similar to Orangeburg pipe 
Orangeburg bends feature a “bumper” 
to facilitate driving on to the pipe. 





Oil Filters Save $735 Per Engine 
Annua'ly at Sewage Plant 
1204 

Norse Electric Mfg. Co., Inc., New 
York, N. Y., has announced that Mr. 
\. I. Slocum, Engineer-in-Charge of 
New York City’s Hunts Point Sewage 
Plant, reported an annual savings of 


$735.00 per engine in terms of clean- 
ing and filter replacement costs, since 
the installation of 4 Norse Electric 
CJC Fine Filters. A 500 percent in- 
crease in continuous filtration time 
and plant lube oil savings of over 100 
gal per month was also reported 

Installation of the CJC Filters on 
the plant’s 2 generator-blower combi- 
nations and 2 blowers driven by 900 hp 
diesel engines was authorized after a 
three-month trial period using one 
filter. 

In addition filter cleanings were 
reduced from 13 to 2, thus reducing 
filter replacement costs including labor 
by 6634 percent. CJC filters removed 
100 percent of all insoluble impurities 
from the lubricating oil, at a rate of 
60 gallons per hour. The 100 per- 
cent removal of insolubles has also re- 
sulted in a lower neutralization num- 
ber. 





NOW @ 130 STANDARDIZED 


I VENTURI TUBE CONSTRUCTIONS... 
OFFER THE VALUES OF 
4 ''TAILOR-MADE”’’ METERING AT 7? 
Ss STANDARD-DESIGN COSTS!! 
att 


The most efficient main line metering device, give “tailor-made” service to a wider number of 


the Venturi Tube, has undergone design modifica- applications more economically. 


tions and standardization it become an even better Each construction is available in (1) a wide 


differential producer. Years of exhaustive tests on variety of construction materials, (2) a choice of 


head loss, coefficient, recovery angles, and effects end designs (flange, bell and spigot, Victaulic or 
of upstream piping . . . conducted in the research Dresser type couplings, etc.), and (3) with nu- 


laboratory at Builders-Providence . . . have pro- merous allied accessories. If you have a main line 


duced 130 standardized constructions designed to metering problem, we have the answer! 


New Bulletin 110-N1 gives complete data on both Builders short 
\ form and Hershel Standard Venturi Tubes. Write to 


1 Builders-Providence, Inc., 350 Harris Ave., Providence 1, R. I. 





© BUILDERS-PROVIDENCE 
B-I-F INDUSTRIES Qe: 
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Remote Valve Positioning Control 
1205 
Sparton Controls System Div 
Sparton Corp., Jackson, Mich., has 
ad the Val-( on,” a new elec 
control for remote valve post 
tioning, that offers an exclusive fea 


and lower valve limit 
eter indication of valve 
device oper ites ove 


standard 2-wire and 


ly position, of othet 

iriable dependent on valve 

iction, is displayed on a 6” meter 
Positive indications of upper or lowe 
ulve limits is accomplished through 

definite departure of the meter needle 
into color-coded segments at the ex 
reme ends of the scale. Thus an oper 
itor 1 bl 0 positively determine 
is open or closed. The 

il-Con 1s desigt ed to opel 

with present motor controllers 

inv practical distance from a few 


! 
eet ft Wwny niile Ss | wo indepe ndent 





isual alarms are imcluded for such 
functions as power failure, pressure, 
temperature, overload, etc. An audible 


ilarm unit may be coupled to the vis 


Quick" Coupling for 
Rigid Koroseal Pipe 
1206 


, 


» Plastic Division of B. F. Good 
Industrial Products Co., Mariet 
1, Ohio, has developed a ‘quick”’ 
coupling for high impact Koroseal 
polyvinyl chloride pipe, that can be ' 
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e For further information on products or services please use reader service card. 


assembled and disassembled in sec 
onds 

\ccording to the company, quick 
coupling pipe from Koroseal, with- 
stands high pressures, resists corro- 
sion and is lightweight, is easy to 
assemble and disassemble 

To install, the grooved end of the 
pipe is pushed int) the coupling until 
the thrust ring sé¢ats in the groove. 
lo disassemble, a disassembly tool is 
set in place and pipe is pulled out of 
the coupling 

lhe quick coupling made of Koro 
seal will take up to 10-degree mis- 


alignment in pipe joints, and there 
are no exposed surfaces to protect 
in handling, no metal parts to rust 
or corrode, and no bolts or snaps to 
tighten——or lose. 

Quick coupling rigid pipe is avail- 
able in 2-inch, 3-inch and 4-inch sizes 
in standard 20- and 30-feet lengths. 

oroseal pipe is unaffected by most 
acids and alkalies as well as salt, oil, 
water and alcohol solutions and has 
found wide use in industry to handle 
chemicals that attack more expensive 
rubber, metal or alloy products 

















AS NEAR AS 
PERMANENT 


POR 


The R.D. WOOD 


Standard 
Swivel-Joint 
Hydrant 


R. D. Wood Hydrants are 
available with mechanical joint 
or flange-type pipe connec- 
tions. Also with O-Ring Seal 
when specified (shown below). 








e For further information on products or services please use reader service card. 


Footless Varidrive 
1207 


Electrical Motors 
Angeles, Calif., has developed a new 
compact, footless Varidrive with 
NEMA style “C” or “P” face-type 
mounting bracket. This new variable 
speed motor, designated Type VEV, 
features quick, accurate alignment to 
the driven equipment. The versatility 
of this type of mounting makes VEV 
ideally suited for such applications as 
turbine pumps, mixers, etc 

Designed for rugged duty, this new 
footless Varidrive is constructed with 
high precision to insure dependable 


oh Inc., Los 


performance and long life. Castings 
are normalized under a special heat- 
seasoning process to remove internal 
stresses and prevent distortion. Lubri- 
flush lubrication provides longer bear 
ing life and relubrication without dis 
assembly. Windings are asbestos pro 
tected to resist heat and moisture. 
The one-piece, double ribbed Varibelt 
transmits power smoothly and absorbs 
shock loads and vibration. 

VEV is available from ™% to 30 
H.P. in ratios up to 10:1 and can be 
furnished with Varitrol automatic con- 
trol or remote controls of the mechani- 





YOU CAN GET TOA 
LOW-COST INSTALLATION 


This hydrant will give you reliability, strength and 
permanence at lowest possible cost. It assures your 
community of water delivered at top pressure, be- 
cause internal friction is reduced to the minimum. 
Generous size of all water carrying areas, carefully 
rounded changes of diameter, and scientifically 
tapered nozzleways all contribute to reducing 
friction well below A.W.W.A. specifications. 


EXTENSION PIECE 

The extension piece may be in- 
(without shutting off 
water supply ) between hydrant 
head 
barrel and elbow. 


serted 


and barrel or between 


BREAKABLE FLANGE AND STEM COUPLING 
Available at slight extra cost and designed to snap 
under a blow which would otherwise smash the hy- 
drant beyond repair, thus depriving the community 
of fire protection for a dangerous length of time. 
Flange and stem coupling can be replaced in a jiffy 


without excavating. 


R. D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers of Mathews Hydrants and "Sand-Spun” Pipe (centrifugally cast in sand enn, 


cal or electrical type 
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Ductile Iron Diaphragm Valves 
1208 


Hills-McCanna Co., Chicago, IIL, 
has developed a new line of Ductile 
Iron Diaphragm Valves. This line 
has been developed to meet the need 
for a diaphragm valve with excep- 
tional strength and resistance to frac 
ture and thermal shock. 


\ccording to the company, valves 
cast of this material have the tensile 
strength of cast steel and approach 
the economy of cast iron as well. 

The inherent toughness of ductile 
iron provides a diaphragm valve with 
high resistance to impact damage as 
well as thermal shock, satisfying the 
safety requirements of industry. 

Hills-McCanna ductile iron, dia- 
phragm valves are available as com 
replacement compo 
bonnets and hand- 
wheels and are available with screwed 


plete valves or 


nents of bodies, 


ends and flanged ends. 





Oxidation-Reduction- 
Potential Cell 
1209 

Fischer & Porter Co., Hatboro, Pa., 
has introduced their oxidation-reduc- 
tion-potential cell, that provides an 
convenient tor 
determining and detecting changes in 
the oxidation-reduction ratio 

The O-R-P cell 
tion-reduction ratio by 
electrical potential developed between 
an inert-metal electrode and a refer 
ence electrode, both of which are im 
mersed in the liquid being investi 


accurate and means 


measures oxida 


means of an 


gated. This potential is a direct meas 
ure of the 
the oxidized and the reduced 
of some substance in the liquid. 

The cell operates at pressures up to 
35 psi. The cell may be obtained alone 
or in combination with an F&P self- 
balancing potentiometer. Cell and 
potentiometer, in conjunction with 
electric, electronic or pneumatic con 
trolling devices, can regulate either 
batch or continuous-flow 


relative concentration of 


forms 


pre cesses. 
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Automatic, A. C. Variable 


Speed System 
1210 

I: le« tri al Motor . 

Angeles, Calif., 

variable speed, 


U.S 
has 
multiple 


drive 


e For further information on products or services please use reader service card. 


> SIGNAL Alt 
FROM PROCESS 


dev eloped a 


SVS 


tem that can be automatically con 


trolled in 
input 


response to a 


signals. This new 


variety ot 
system 


combines Varidyne, a system con- 


Varidyne 
more A. ( 


sisting otf a 
and one or 
motors, 


pneumatic control 


Power 


system 


Lnit 
induction 
and Varitrol, an automatic 


This 


combination of Varidyne and Vari 
trol makes it possible to automatic 


ally change 


tors equally 


This is a new application 


Varitrol automatic 





Straight Line Yokes 


and simultaneously 
f the ful in 


control which 


speeds of several mo- 


controlling single 


Dress a meter up in a Ford Yoke 
and see what a difference it makes. 
No more fighting misalignment of 
pipes or wrong spacing between 
couplings. Just an easy twist of the 
wrist and you've got your meter. 


Ask your meter man. He'll tell 
you that an easy-to-get meter can 
be kept more accurate so that it 
lasts longer and earns more rev- 
enue. Millions of Ford Yokes are 


in use. 

Send for the Ford Catalog and 
learn more about getting your 
meter’s worth. 


FOR BETTER WATER SERVICES 
THE FORD METER BOX COMPANY, INC. Wabash, Indiana 
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has previously proved so success- 
Varitrol 
Motor applications. Varitrol opens 





up an entirely new field of appli- 
cations for the Varidyne System, 
tending to reduce frequent read- 
justments of speed by an operator, 
and providing more positive con- 
trol. 

The signal system to the Vari- 
trol may be one of many standard 
control instruments that are ef- 
fected by such variables as tem- 
perature, pressure, humidity, 
weight, velocity, etc. This instru- 
mentation can be supplied with the 
Varidyne-Varitrol system, if de- 
sired, 


Non-lubricated Ball Valve 

1211 

W-K-M, division 

tries, Inc., Houston, Texas, has de- 

veloped a new plug valve, the ACF 
non-lubricated ball valve 


of ACF Indus- 


Under development and test for 
some time, the new valve has been 
sucessfully used by widely diverse in- 
dustries. 


Outstanding characteristic of the 
ACF ball valve is its leakproof two- 
way seal with round, full-pipe area. 
Other features are quarter-turn open- 
ing and closing, fully protected seat- 
ing surfaces, chrome-plated ball for 
extra resistance to wear and corrosion 
and a minimum number of parts with 
resulting minimum maintenance. 





| Package Control System 


For Valves 
1212 

A. W. Cash Co., Decatur, IIl., in 
conjunction with Sparton Corp., Jack- 
son, Mich., has developed a package 
control system for remote positioning 
of cone, butterfly, plug and ball valves ; 
sliding stem valves; such variable 
speed mechanisms as throttles and 
rheostats ; and other final control ele- 
ments. 

Known as the Cash Standard-Spar- 








e For further information on products or services please use reader service card. 







Water 
almost 







ruined 
this 
building 








ton Series 300 Packaged Control Sys 





tem, it can control pressure, flow, 
surge, liquid level, proportioning, | 
speed, and other process variables at 







distances of a few feet to many miles 






with one operator at one central loca 






tion. It is recommended for such uses 





as municipal water distribution, sew 






erage treatment, petroleum and chem 






ical processing, atomic energy and 







other hazardous operations, and any 









other industry where a process vari 


able is to be controlled. Costly plaster 
The entire system, which combines damage inside ‘ 
the response speed of electronics with of building 
the smo thness of pneumatics and hy caused by water 
draulics, utilizes a power supply, posi 5 
seeping through 









‘ 


tioner, reducing valves and boostet 







valve as standard components in a sin- | from cracked 
gle compact package, which receives walls 







its signals from the remotely located 






Supervisory Control Unit via tele 
graph, telephone or private wires, o1 






microwave transmission 









Interchangeable Rotameter Floats 
1213 






Water entering through crac ks in exterior 


Brooks Rotameter Co., Lansdale, 







Pa., has developed a new metering walls of this expensive brick building 
float design that provides interchange caused corrosion of structural columns and 
ability and predictability of perform- beams, making brick walls bulge and crack. 






Columns were coated and brick masonry 


relaid and repointed with DRYJOINT 






ance, 





Technical improvements in design 










permit one float to be used in any Pointing Mortar and entire building given 
application from common flow indica one coat of THOROCLEAR invisible 
tion to remote pneumatic or electric waterproofing. 






transmission or alarm functions. Com- | Thousands of schools and hospital buildings 
plete adaptability to the most ad | need THOROCLEAR to keep water out of the 


masonry walls. 







vanced types of instrumentation is 







assured 















” og” GET OUR 16 
How La da Fa PAGE BROCHURE 






for five minutes, and calmly plan 
your day. You'll be amazed how 
much more you will accomplish and 
how much better the day will go 








| 
; 
When you wake up in the morning, 
| don’t get up right away. Lie there 
| 
| 
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W&SW 


Komline-Sanderson Creates 
New Departments 


Komline-Sanderson [engineering 


Ne \\ 


rormation of 


Peapack, Jersey 


need the 


onnection with their pro 


tour 


liversification and expansion 


M&H 
Ring-Tite 
Valve a 


with 
O-Ring 


Seals M 


These divisions, products and super- 


visors are as follows 


Sanitary Engineering Division: Eu- 
vene H. Trubnick, handling the Coil 
othet dewatering 


hilter sludge 
equipment and auxiliaries 


and 


Industrial Filter Division: Walter 


Modern engineering and practical 
water works experience account to 
great 
ind superiority of M & H valves 
and hydrants. In this respect, many 
& H 


members of 


extent for the advantages 


unofficial 


staff. 


customers are 
our engineering 


From their every-day operating ex- 


perience, these men 
line” 


“on the firing 
have contributed greatly to 


the modern design of M&H products. 


We have gratefully accepted their 


contributions, which we have tested 
through years of research in engi- 
neering, design and foundry prac- 
tice. The result is that M & H valves 
and hydrants are now widely known 
for their easy, practical and depend- 
able service year after year. 


For complete information, address 


M:H VALVE 


AND FITTINGS COMPANY 


ANNISTON 


ALABAMA 
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Manufacturers’ News 


C. Graulich, formerly of Filtration 
Kngineers, Inc., handling continuous 
rotary vacuum and pressure filters, 
slurry and acid proportioning pumps 

Mechanical Equipment Division: 
Ralph F. Conte, former Vice Presi 
dent of Blackburn-Smith Mfg. Co., 
handling pneumatic ejectors. sludge 
pumps, chemical feed pumps, prefabri 
cated sewage treatment plants and 
Meider Collectors. 

Filter Fabrics Division: James J. 
Thompson, formerly of Filtration En- 
gineers, Inc., handling all types of 
filter media 

In line with this expansion, Mr. 
Henry Cataldo, formerly Chief Engi- 
neer of Filtration Engineers, Inc., has 
joined the Komline-Sanderson organ 
ization 





Infilco Opens New Plant 


Tucson, Ariz., has an- 
penmg of a new 40,000 
sq. ft. | n Salem, Illinois and con 
structi approximately 10,000 sq 
ft. of adaiwonal general office facilities 
at the company’s headquarters in Tuc 
son, Arizona 

Initial activities in the new plant at 
Salem include operation of a grey iron 
foundry equipped to produce castings 
in production quantity runs. It will 
augment manufacturing 
plants in Chicago and Joliet, Illinois 
and will be under the direction of 
Mr. H. J. Leddy who will also con- 
tinue as manager of the Joliet foundry 
division 


Infileo, 
nounced 


existing 





Hammond Iron Promotes Walker 
Hammond Iron Works, New York. 


N. Y., has announced that Max G. 
Walker has been appointed sales man- 
ager of the Pittsburgh office 

Walker was formerly south eastern 
sales manager for the company with 
headquarters in Birmingham, Ala., 
and is well known throughout the con- 
struction and petrochemical industries. 
Prior to joining Hammond, Walker 
spent six years as Chicago district 
sales manager for Murphy Diesel Co. 
of Milwaukee. He was also associated 
with construction projects in petro- 
leum and mining industries of South 
America. Walker attended Ohio State 
University and served in the Navy 
during World War II. 





Smith & Loveless Move 
To New Facilities 


Smith and Loveless, Inc., formerly 
of Merriam, Kansas, has announced 
that they will occupy new and expand- 
ed facilities at the south city limits of 
lLenexa, Kansas. 

The new facility will include a 
building with a 60 ft. by 200 ft. main 
bay and a service bay, 60 by 140 ft., 
housing shot blast booths, two spray 
paint booths, a tool crib, storeroom, 
electric shop, offices and utilities. The 
number of employees is expected to 
increase from 68 to 100. 





Nichols Engineering Opens 
San Francisco Office, 
Appoints Murray 

Nichols Engineering & Research 
Corporation, New York, N. Y., has 
announced the appointment of F. ] 
Murray, Jr. to the position of western 
manager and the opening of an office 
at 405 Montgomery St., San Fran 
cCIsco, Calif 











The Nichols organization, designers 
and suppliers of multiple hearth fur 
naces, also supply centrifugal cleaners 
and de-aerators to the pulp and paper 
industry, as well as Nerco-Niro spray 
dryers for drying a wide range of 
materials. They are also well known 
in the field of municipal and industrial 
incineration. 





Salvatorelli Made Asst. V.P. 
Albright & Friel Engrs. 


Albright & Friel, Inc., Consulting 
Engineers of Philadelphia, Pa., has 
announced the election of Joseph J. 
Salvatorelli to Assistant Vice Presi- 
dent of the company. 

Mr. Salvatorelli received his Bache- 
lor’s Degree in Civil Engineering 
from Drexel Institute of Technology, 
and has been a member of the staff 
of Albright & Friel, Inc. for ten years. 
He is a registered professional engi- 
neer in the Commonwealth of Penn 
sylvania, an Associate Member of th« 
American Society of Civil Engineers, 
a member of the Federation of Sewage 
& Industrial Wastes Association, and 
a member of the Pennsylvania Society 
of Professional Engineers, 


| 
| 
| 
' 
| 





Engineering 
PLUS... 


tae 


L 


Keeps 

Tank Interiors 
Corrosion Free 
at a 

Practical Cost 


Vaiss P 


One of the five municipal tonks serving the 
City of Jacksonville, Fla. which has been cath- 
y protected by E.R.P. system since 1942. 


The City of Jacksonville, Fla. has relied on engineering plus from 
Electro Rust-Proofing Corp. since 1942 to protect water storage tanks 
serving the city. Since installation of cathodic protection, tanks have 
been virtually corrosion free on the under water surfaces and main- 
tenance costs have been reduced to a minimum. 


E.R.P. engineering plus means cathodic protection systems 
designed to meet your needs... 
maintained to your benefit... 
priced to your profit... 


E.R.P. provides engineering plus to meet any corrosion problem of 
submerged or buried metals. For full information on cathodic protec- 
tion for your water storage tanks, water treatment structures and 
pipelines, write for bulletin E-42. 


p ELECTRO RUST-PROOFING CORP. 


A SUBSIDIARY OF WALLACE @ TIERNAN INC 





CATHODIC PROTECTION 
= u bad 30 MAIN STREET. BELLEVILLE 9.NEW JERSEY 
INCE CABLE: ELECTRO. NEWARK. N. J. 

1935 


Wal DRY CHEMICAL FEEDERS 


For Accurate Feeding Of 
Water Treatment Chemicals 


Full line of wide range dry chemical feeders 
capable of controlling a few ounces to 3000 Ibs. 
per minute. 

Write for Bulletin M-38 for complete Dry 
Feeder information. 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 
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Single Type Compact 
Self-contained Ejector System 


GUNITE 


“Gunite” is the modern process 


(sand and cement applied pneu- 


matically) for repairing, 


structing, lining: 
e Reservoirs 
e Dams 


e Filter Plants 


con- 


NO Complex Piping NO Screens 
NO Impellers ........ NO Shredders 
NO Costly Pump Cleaning 


When You Use 


BLACKBURN-SMITH 
SEWAGE EJECTORS 


e Save money on installation, operation or 
maintenance costs. 

e Put in automatically controlled BLACKBURN- 
SMITH PNEUMATIC SEWAGE EJECTORS. 

e Lift sewage 150 feet at 30 to 500 gpm with- 
out failure, mess or big bills. Rugged. Simple. 
Economical. Sanitary. 

e Write for Bulletin S-50 showing application, 
advantages, dimensions and layouts of B-S Pneu- 
matic Sewage Ejectors for single or duplex sys- 
tems. 


Blackburn-Smith Mfg. Co., inc. 
51 GARDEN ST. HOBOKEN, N. J. 


Oldfield 9-4425 + N.Y. Tel., BA 7-0600 
i f 
times as fast 


does it 


at 9 the cost 


e Sewage Disposal Plants 


e Tanks 

e Stadiums 
e Bridges 

* Sea Walls 


e Swimming Pools, etc. 


OTHER OFFICES IN 


CHICAGO, ILL. 
30 W. Washington Street 


ie 
s°* 


Wutt FOR MORE INFORMATION, 


INCLUDING 48 PAGE “GUNITE” BOOKLET. 


PRESSURE? Z 


FLORENCE, ALA, 1555 Helton Street 


NEWARK 5, N., J. 
193 Emmet Street 
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S$. Morgan Smith Moves 
Valve Operations 


S. Morgan Smith Co., York, Pa., 
has announced that they have moved 
all valve operations from their R-S 
Plant in Philadelphia to the main 
plant in York, Pa., where their Roto- 
valves, Ball Valves and large size but- 
terfly valves are manufactured. In ad- 
dition to improving the productive fa- 
cilities, this advance is planned to 
lower manufacturing costs and shorten 
delivery time. 

The three major points from which 
the advantages will derive are: better 
material handling equipment with a 
higher degree of flow control, greater 
machine tool capacity and large, well 
equipped areas for valve assembly. As 
a result of this move, carried out in 
July, S. Morgan Smith Co. will have 
the largest rotary valve manufactur- 
ing plant in the United States 





Brooks Rotameter Moves 
To New Plant 


srooks Rotameter Co., Lansadale, 
Pa., has announced a move to a new 
plant (27,000 sq. ft.). This is a 50% 
increase over its present facilities. 


Dre 


Centrally located in Hatfieid, Pa., in 
the rapidly expanding Bucks County 
industrial area, the modern one-story 
building is completely air conditioned. 
It has ample provisions for the com- 
pany’s future contemplated growth. 





Logan Clay To Build 
$1,000,000 Plant 


Logan Clay Products Co., Logan, 
Ohio, has announced plans for the 
construction of a $1,000,000 clay sewer 
pipe plant to be located in Logan, ad- 
jacent to present company facilities. 

The new plant, which will be one of 
the most modern in the clay industry, 
will be a one-story, steel frame struc- 
ture with aluminum siding. It will 
occupy 52,000 sq. ft., with a 480 by 
70 ft. main building and a 200 by 
90-ft. wing. 

The plant will employ automatic 
clay-handling equipment, two _ hori- 
zontal pipe-making machines, auto- 
matic takeoff and finishing equipment, 
a tunnel drier and preheater, and a 





gas-fired 363 ft. tunnel kiln. This 
equipment represents the latest in de- 
velopment and design in the clay in- 
dustry. 

In keeping with the modernization 
of Logan’s facilities, its 21 outdoor 
periodic kilns have already been con- 
verted for gas-firing. 

The new plant will have a capacity 
of upwards of 30,000 tons of finished 
ware per year. Initial products will be 
sewer pipe in 4-, 6- and 8-in. diameter 

the 4- and 6-in. pipe in 4 ft. lengths, 
and the 8-in. pipe in 5-ft. lengths. 





Cochrane Promotes Denton 


Cochrane Corp., Philadelphia, Pa., 
has announced the election of Joseph 
R. Denton as vice president, New 
York District Sales 








Mr. Denton is a chemical engineer 
ing graduate of Georgia Institute of 
Technology. He was formerly asso 
ciated with Calco Chemical Div. of 
American Cyanamid Co., and there 
after spent several years in the New 
York office of Worthington Corp. as 
a sales engineer. He joined Cochrane 
Corp. in 1954, as manager of its New 
York District Sales Office, 261 Madi 
son Avenue, New York 16, N. Y. 





Carter Appoints Hydra-Numatic 


The Ralph B. Carter Co., Hacken- 
sack, N. J., has announced the ap- 
pointment of Hydra-Numatic Sales 
Co., P. O. Box 8, Hackensack, N. J ‘ 
as representatives for their line of me 
chanical equipment in the water, sew 
age and industrial waste treating fields 
for the States of Maine, New Hamp 
shire, Vermont, Massachusetts, Con 
necticut, Rhode Island, New York, 
and that portion of the State of New 
Jersey north of Burlington and Ocean 
Counties, excluding the County of 
Mercer. 

According to the company, John 
Horgan, Louis Nemecksek, and John 
Stka, the principals of Hydra-Numatic 
Sales Co., have long been associated 
with the waste treatment fields, and 
are most capable of rendering any and 
all services in relation to Carter 
products 
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HUNDREDS OF INSTALLATIONS-IN 27 STATES! 
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» OSMITE & LOVELESS, INC. © iS psoas 


THE MOST ADVANCED DESIGN IN SEWAGE PUMPING STATIONS 


We specialize in building America’s finest sewage lift sta- 
tions. Acceptance proves their quality. Smith & Loveless offer 
you a complete line of six standard size lift stations with 
capacities from 20 GPM to 1600 GPM per pump or ejector. 
Larger capacity stations are built to your order. 


e An integrated design, each piece proven by the test of time. 
e Precision assembled by factory experts. 

e Automatic dehumidifier to eliminate condensation. 

e A central electrical control cabinet prewired and color coded. 


@ Shot blasted steel structure epoxy coated plus cathodic 
protection. 


e Factory tested and adjusted by actual operation before 
shipment. 


@ Easily and quickly installed. 


e Especially designed for minimum maintenance. 


For Job Recommendations, complete specifica- 
tions, and drawings — all part of the latest edi- 
tion of the 100 page Smith & Loveless lift station 
Data Manval... 


WRITE DEPARTMENT 20 


Smith & Loveless, Que. 


P.0.BOX 8884 KANSAS CITY 15, MO. 


PLANT: MERRIAM, KANSAS 
REPRESENTATIVES IN PRINCIPAL CITIES 
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A GOOD 
COMBINATION 


for better performance— 
lower operating costs... 


LEOPOLD 
FILTER BOTTOMS 


BS 


| Blowers, Gas Pumps, 


Vacuum Pumps 
1214 
Sutorbilt Corp. a subsidiary of 
Fuller Co., Maywood, Calif., has 
just released a new eight-page, two- 


color bulletin describing Sutorbilt 


Blowers, Gas Pumps and Vacuum 
Pumps. 

The California Series equipment 
is described for its characteristics 
of operation, construction and 
types of drive. Details are provided 
regarding its relief valves, timing 


| gears and thrust bearing assembly 


Designed to successtully meet 

all underdrain requirements 

Made of de-aired fire clay—vitrified 
and salt glazed, the Leopold Filter 
Bottom is unequalled for depend- 
able, economical service. The indi- 
vidual blocks resist corrosion, are 
not subject to tuberculation, and 
will last indefinitely. Too, they re- 
quire only small sized gravel, do not 
need special supporting concrete 
members, and the Leopold design 
insures uniform wash distribution: 


LEOPOLD 


Rubber Seated 
BUTTERFLY VALVES 


The total 


»? 


bulletin 
photographs 
pieces of equipment and disassem 
bled parts 


presents a 
showing 


Standard blower dimensions are | 


offered in detailed chart with an ac 
companying set of line drawings 


ne entire page is devoted to a 


chart of performance examples for | 
low, medium and high pressure | 
blowers in terms of horsepower, | 


RPM and net capacity in CFM. 





Cushioned Valves 
1215 


Golden-Anderson Valve Specialty 
Co., Pittsburgh, Pa., has just pub- 
lished a 4-page bulletin on Golden 
\nderson Cushioned Valves in Ac- 


| tion. 


Schematically shown are various | 
. ° | 
| piping and valve arrangements for 


particular applications, such as sup- 
ply water to mill, accurate water 


level control in reservoirs, emer- 


| gency fire protection and isolating 
| part or all of a system 


Assure positive drop-tight shut-off 
easily, efficiently, economically. 


In this design, the seat is of resilient 
Neoprene rubber or pure gum 
rubber, vulcanized around a steel 
ring insert, and held in place by a 
keeper ring. The steel ring, which is 
“continuous” to eliminate abnormal 
wearing, increases the firmness of the 
seat and assures longer service life. 

Whether operated manually or by 
automatic controls, Leopold Butter- 
fly Valves always provide a positive 
shut-off that’s bubble-tight. Made 
in sizes 6’ to 96’’. 


Meet AWWA Specifications C504-55T 


Write today for 
descriptive literature! 





F.B. LEOPOLD CoO., INC. 


Zelienople, Pa. 





| fully 
| complete data, 


| range 





Vitrified Clay Products 
1216 


Robinson ( lay Product Co., 
\kron, Ohio, has just published a 


| completely new, four-page techni- 
| cal bulletin on Vitrified Clay Prod- 
| ucts. 


two colors and de- 
quick reference, 
bulletin 
specifications and 
dimensions for Robinson's 
of clay products including 
vitrified clay pipe, clay liner plates, 
clay flue lining, Lap-Lok Wall Coping, 


Printed in 
signed for 


illustrated 


| septic tanks, ventilator caps, vitri- 


fied clay terrace tile, and perforated 


| clay pipe. Special emphasis is de- 


voted to the new Wedge-Lock Clay 
Pipe and other Robinson factory- 
made joints. 





of 
various | 


this | 
contains | 


wide | 











SAVE 
MONEY, TIME, 
CALL-BACKS! 


AQUA 


Vt BOX 


YALY 


oe 


SrOnina, // 
4 or 
= 
Ww rT 


SURE Locations EVERY TIME! 


« NO WIRES, BATTERIES or SWITCHES — 
simple, powerful magnetic action, fac- 
tory adjusted to YOUR geographical 
location assures unfailing results! 
NO NEEDLE SPINNING — exciusive elec- 
tric braking action saves you time! 
NO STOOPING—easy top-view reading! 
RUGGED—compact, accurate, conven- 
ient! 

GUARANTEED —to function regardless 
of weather, surface or ground cover! 
NATION'S MOST WIDELY USED LOCATOR! 
15-DAY FREE TRIAL — No money! No 
obligation! You be the judge! 


ORDER NOW — Wire or call Kirby 1-4200 
collect for fastest delivery! 


AQUA SURVEY & INSTRUMENT CO. 
2020 Leslie Avenue, Cincinnati 12, Ohio 


YOU KNOW 
YOU HAVE 


lhe Best 


607 COLUMBIA AVE, 
DARBY, PA. 
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e For further information on products or services please use reader service card. 


jspin 


AIR VALVES 


... control air safely and efficiently 


These basic advcntages are yours when you use 

Crispin Air Valves . . . simplified construction, 

easy accessibility, maximum durability, minimum 

Crispin maintenance and efficient operation. You're safe 
COMBINATION AIR VALVES with Crispin Air Valves on the job! 


Saunders Valves 
1217 


Conoflow Corp., Philadelphia, Pa., 


has just issued a new bulletin de 
scribing the company’s complete 
line of Air-Operated Saunders Pat- 
ent-Type Valves. 

rhe bulletin is a well illustrated 
8-pg. booklet which gives construc- 
tion details and operating charac- 
teristics of Series HB Saunders 
valves. 

Conoflow Series HB Saunders 
valves incorporate the original 
close-coupled design, and are avail- 
able in al sizes, with diaphragm and 
cylinder actuators, for “on-off” and 
throttling control. 





Meter Diaphragm Pumps 
1218 

Hills-McCanna Co., Chicago, IIL, 
has just published a new two-color, 
four-page bulletin describing the 
new McCannameter. 

This bulletin describes in detail, 
from the Schematic Drawing, the 
McCannameter Diaphragm Pump’s 
high speed (up to 900 strokes per 
minute) versatility in precise ratio 
control. Also shown are some of 
the possible multiple feed arrange- 
ments. 





The Story of Diamond Chemicals 
1219 

Graphically depicting in word 
and picture its diverse, growing 
family of chemical products for in- 
dustry and agriculture, Diamond 
\lkali Company, Cleveland, Ohio, 
has just published the fifth edition 
of The Story of Diamond Chemi- 
cals—Chemicals You Live By. 

Highlighting the important con- 
tributions of Diamond to chemical 
progress, this newly revised and 
enlarged, 32-page booklet presents 

panoramic picture of Diamond's 
organic and inorganic chemicals, 
their principal applications, and 
their production in a style and 
format which are both interesting 
and informative to technical and 
non-technical readers. 

The booklet, profusely illus 
trated, concisely arrates the story 
of how Diamond’< “chemicals you 
live by” are essential to everyone's 
everyday existence, either as in- 
gredients of countless end-products 
or in assisting the production or 
processing of these articles. 

Pictorial supplements devoted to 
“Diamond plants on parade” and 
few random glimpses behind the 
scenes in producing the “Chemicals 
You Live By” conclude the presen- 
tation. 





. reduce instcllation and 
operating costs where a com- 
bination of an Air and Vacuum 
Valve and a Pressure Air Valve 
are required 


Crispin 
NEGATIVE PRES- 
SURE AIR VALVES 

- release air 
semi-automatically 
from pipeline si- 
phons to end the 
danger of throt- 
tled pipelines. 


Write, wire or phone 

for complete information 

on dependable Crispin Air 

Valves thot keep your pipelines 
open for safe, economical operation 


Crispin 
MIDGET AIR 
VALVES ideol 
for venting hot 
water systems and 
are particularly use- 
ful in panel type 
units—synthetic 
plunger mokes a 
perfect seal at all 
times 


ol v 
Loe “uy, 


multip lex 


MANUFACTURING -_ponclll 


° BERWICK, PENNSYLVANIA 
b 4 Dept. B 
* 45 ver® 
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NEW FROM SPARLING! 


A MAIN-LINE METER WITH 


A MAGNETIC PROPELLER DRIVE powerful radial magnet molded 


*Working pressures, either 
Standard 150 or 250 psi 


OTHER OFFICES 
Atlanta Chicago Cincinnati 
Dallas, Texas Konsas City, Mo 
los Angeles Roselle, N. J 
San Francisco Seattle Toronto, Can 


Remford, England 


e new Sparling Masterflo 
Mane Line meter features a 


as an integral part of the pro- 
peller hub. A companion mag- 
net on the drive shaft of the 
meter permits motion to be 
transmitted to a sealed transmis 
sion from the propeller to the 
egister. This sealed mechanism 
educes friction and mainte 
nance. Sparling’s new 
direct mounted Indica- 
tor-Totalizer is a stand- 
ard feature of the Spar 
ling Masterflo Meter 
Available in 4” to 24” 
sizes 
For more information on the 
new Sparling Masterflo Main- 
Line and Other Water Control 
Equip t the Pp 








Sirs: O Please send us more information on Sparling's 
new Masterflo Main-line Meter 


] Also send information on entire line of Water 
Control! Equipment 


Name 

Company 

Address 

City Zone Stete 


Send to: Sparling Meter Co. Dept. WSW-12 
225 North Temple City Bivd. 
El Monte, Calif. 
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TO SPEED 
Sludge Digestion... Control 
Chlorination, Algae— 


TAYLOR COMPARATORS 


Help you adjust 
pH, CHLORINE 


LEVELS 
Quickly, Accurately 


Fast, on-the-spot determinations of pH, 
chlorine made with Taylor Comparators 
help you maintain proper control of water 
system or sewage plant operations. In a 
matter of minutes, you get dependable data 
from easy, colorimetric tests. Only three 
easy steps take sample, add reagent and 
read direct after comparing with a color 
standard slide. Complete instructions, all 
necessary accessories and reagents included 
in every set. Fluoride sets also available 


COLOR STANDARDS GUARANTEED 


Be sure to use only Taylor reagents and 
accessories with Taylor Comparators to 
assure accurate results. All Taylor liquid 
color standards carry an unlimited guar- 
antee against fading 
SEE YOUR DEALER for Taylor kits 
or immediate replacement of supplies 
Write direct for FREE HANDBOOK, 
‘Modern pH and Chiorine Control” 
Gives theory and application of pH 
control. Illustrates and describes full 
Taylor line 


AND 


W. A. TAYLOR %2 


7308 YORK RD. + BALTIMORE-4, MD 








NO DESIGN 


is 


COMPLETE 


without 


HAPMAN 
CONVEYORS 


STUART 
CORPORATION 


516 N. CHARLES ST. 
BALTIMORE, MD. 
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| gravel, or ce 


to properly dig 


e For further information on products or services please use reader service card. 


| Sho-Rate Rotameter 


1220 

Brooks Rotameter Co., 
Pa., has just published a 
on the 
Rota-meter with the 
length for greater readability 

According to the bulletin, 
though low in 
features found only i 
instruments 


Lansdale, 
bulletin 
Sho-Rate 


150 mm scale 


new, iow cost 


has 
much 
The 


te spe cifica 


meer, cost, 
any 
higher priced 


bulletin gives compl 


tion 


s, capacity, and dimension data 


Electric Brakes and Cfutches 
1221 

Warner Electric Bra 

Beloit. Wis.. h 


catalog digest giving easy 


ke & Clutch 
released a 
new to 
read facts about Electric Brakes, 
Clutches and controls miniature 
mechanisms or hig! 


Co.., as 


for 
torque ma 
chine drives 

his attractive 8-page 


hy 


booklet in 


means ot 


digest form eX} lains 
vs and photographs 

these 
Actual installation photos 


included 


cutaway drawn 
the 
controls 
are 


construction teatures ot 


' 
aiso 


Sewer Construction Film 
1222 


sound 


latest 
of 


nethod 


and most efficient 1 
sewer constructiol 
Titled Here’s How, With Clay 
Pipe, the 20 cle 
scribes, In se 
how to 
underground 
the 

and demonstrated 
and 


inti , acl 
ointing a id back 


minute movie 


tion 


actual loca 


construct mod 


quences, 
ern 
\mong 


plained 


Waste systems 


basic steps fully ex 


are cx 


cavating, sheeting bracing, 
bedding, laying, j 
filling 

Beginning with the intial survey 
the he vari 


shown the 
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ENSLOW 


STABILITY 
INDICATOR 


For checking the equilibrium of a fin- 
ished water, and supplying an index 
useful in controlling anti-corrosion treat- 
ment. Catalog No. 83-895 


WRITE: 


Phipps & Bird, Inc. 


P. O. Box 2V Richmond 5, Va. 
PEE Oe 


—ROTO-TROL— 








RF-2 


This 2-pump RF-2 Roto- 
Trol assures equal use 
and wear of both 
pumps. Each pump is 
operated on alternate 
starting cycles. 

The RF-2 operates both pumps togeth- 
er, required. RF-2 installations 
give dependable service year after 
year, with the minimum of attention. 


Write for full data 
WATER LEVEL CONTROLS DIVISION 


HEALY-RUFF COMPANY 


183 Hampden Ave., St. Paul 4, Mina. 


WITH 
ALTO- 
TROL 


when 
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TO SPEED | Sho-Rate Rotameter | 


Sludge Digestion ... Control 1220 
Brooks Rotameter Co., Lansdale, 


Chlorination, Algae— 
Pa., has just published a bulletin 


TMM U LUD | ices wicket SheRee || STABILITY 
length for ggg poe this l N D | 6 A T O R 


Help you adjust According to 


meter, though low in cost, has 


pH, CHLORINE nany features found only in much 
LEVELS higher priced instruments The | 


F bulletin gives complete specifica 
Quickly, Accurately | tions, capacity, and dimension data 


Fast, on-the-spot determinations of pH, 

chlorine made with Taylor Comparators . : 

help you maintain proper control of water Electric Brakes and Clutches 
system or sewage plant operations. In a 1221 

matter of minutes, you get dependable data Zn ae a , | 
from easy, colorimetric tests. Only three Warner Electric Brake x Clutch 
easy steps take sample, add reagent and Co... Beloit. Wis.. has released a 
read direct after comparing with a color | - ; “ise “Sie ae 
standard slide. Complete instructions, all | new catalog digest s Si Ins easy to 
necessary accessories and reagents included read facts about Electric Brakes, 
in every set. Fluoride sets also available. Clutches and controls for miniature 


COLOR STANDARDS GUARANTEED | jjechanisis or high torque ma 


Be sure to use only Taylor reagents and hine drive 

accessories with Taylor Comparators to ’ u iy . 

assure accurate results. All Taylor liquid This attractive 8 pag booklet in 
color standards carry an unlimited guar- ? | , , a . 
oven sashes’ haa & digest form « xplains by means of For checking the equilibrium of a fin- 
cutaway drawings and photographs | ished water, and supplying an index 


SEE YOUR DEALER for Toylor kits 
truction features of these | useful in controlling anti-corrosion treat- 


or immediate replacement of supplies. the cons 
Write direct for FREE HANDBOOK, . 
ition photos ment. Catalog No. 83-895 


‘Modern pH and Chiorine Control” controls \ctual instal 

Gives theory ond application of pH = 1 ; 1 | 

control. illustrates ond describes full | ATE Also Includes 
WRITE: 


Taylor line 2 
Sewer Construction Film . . 
1222 Phipps & Bird, Inc 
W. A. TAYLO tO. Products Association, Chi- |] p, 9, pps abeetd 5, Ve. 
7308 YORK RD. + BALTIMORE-4, MD cago, Ill has availabl a new | 
a 


sound, color nin ) | no ths 


ENSLOW 




















latest and most e rent methods 
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ot sewer constructiol 
Titled Here’s How, With Clay —ROTO TR | 
Pipe, the 20 minute movie de sa 


scribes, in actual location'§§ se 





NO DESIGN 


is 


COMPLETE 


without 


HAPMAN 
CONVEYORS 


quences, how to construct mod 
ern underground waste systems 
Among the basic steps fully ex 
plained and demonstrated are: ex 
cavating sheeting and bracing, 
bedding, laying, jointing and back 
filling 

Beginning with the intial survey 
ing, the viewer is shown the vari 
ous methods of excavation and 
proper use of trench digging equip 


ment. Next, the importance of naa 2 
- 


sheeting and bracing to prevent 

cave-ins, plus proper trench grade, WITH This 2-pump RF-2 Roto- 

is explained. Selection of sand, | ALTO- Trol assures equal use 
and wear of both 


gravel, or cement for supporting | 
strength, as well as the conditions TROL pumps. Each pump is 


operated on alternate 
starting cycles. 
The RF-2 operates both pumps togeth- 
er, when required. RF-2 installations 
give dependable service year after 
year, with the minimum of attention. 


under which each should be used, | 
is a major point emphasized in the 
movie. The film also explains how 
to properly dig bell holes; how to 
lay and join pipe using hot pour 


STUART 
CORPORATION 


516 N. CHARLES ST. 
BALTIMORE, MD. 


or compression type joints; and 
finally, how to test for infiltration, Write for full data 
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| 
of to back filling id : | WATER LEVEL CONTROLS DIVISION 
s visual aid ts ideal for show- 
File winmat ahd fe biest fat: tery | HEALY-RUFF COMPANY 
} 
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and sewage works conventions, to 


783 Hampden Ave., St. Paul 4, Mina. 
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TO SPEED 


Sludge Digestion ... Control 


Chlorination, Algae— 


TAYLOR COMPARATORS 


Help you adjust 
pH, CHLORINE 


LEVELS 
Quickly, Accurately 


Fast, on-the-spot determinations of pH, 
chlorine made with Taylor Comparators 
help you maintain proper control of water 
system or sewage plant operations. In a 
matter of minutes, you get dependable data 
from easy, colorimetric tests. Only three 
easy steps take sample, add reagent and 
read direct after comparing with a color 
standard slide. Complete instructions, all 
necessary accessories and reagents included 
in every set. Fluoride sets also available. 


COLOR STANDARDS GUARANTEED 
Be sure to use only Taylor reagents and 
accessories with Taylor Comparators to 
assure accurate results. All Taylor liquid 
color standards carry an unlimited guar- 
antee against fading. 
SEE YOUR DEALER for Taylor kits 
or immediate replacement of supplies. 
Write direct for FREE HANDBOOK, 
“Modern pH and Chiorine Control” 
Gives theory and application of pH 
control. Mustrates and describes full 
Taylor line 


AND 
co. 
4,MD 


W. A. TAYLO 


7308 YORK RD. + BALTIMORE 





NO DESIGN 


COMPLETE 


without 


HAPMAN 
CONVEYORS 


STUART 
CORPORATION 


516 N. CHARLES ST. 
BALTIMORE, MD. 





| Clutches and controls 


e For further information on products or services please use reader service card. 


Sho-Rate Rotameter 

1220 
Brooks Rotameter Co., 
Pa., has just published a bulletin 
on the new, Sho-Rate 
Rota-meter with the 150 mm scale 
length for greater readability. 
\ccording to the bulletin, 
meter, though low 
nany features found only in much 
instruments. 
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cost 


1OoOW 


this 


in cost, has 
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Electric Brakes and Clutches 
1221 
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| Sewer Construction Film 
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is a major point emphasized in the 
movie. The film also explains how 
to properly dig bell holes; how to 
lay and join pipe using hot pour 
|} Or compression type joints; and 
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ENSLOW 


STABILITY 
INDICATOR 


For checking the equilibrium of a fin- 
ished water, and supplying an index 
useful in controlling anti-corrosion treat- 


ment. Catalog No. 83-895 
WRITE: 


Phipps & Bird, Inc. 


P. O. Box 2V Richmond 5, Va. 
PETE Sow a 








—ROT0-TROL— 


RF-2 


This 2-pump RF-2 Roto- 
Trol assures equal use 
and wear of both 
pumps. Each pump is 
operated on alternate 
starting cycles. 

The RF-2 operates both pumps togeth- 
er, when required. RF-2 installations 
give dependable service year after 
year, with the minimum of attention. 


Write for full data 
WATER LEVEL CONTROLS DIVISION 


HEALY-RUFF COMPANY 


183 Hampden Ave., St. Paul 4, Mina. 


WITH 
ALTO. 
TROL 





FILE REFERENCE 


FACT SHEET 





Elevated Water Tank 
for United States Air Force 
Dover AFB, Delaware 


U. S. Army Corps of Engineers 
In charge of base construction 
Frederick Raff Co., inc. 
Engineers and Contractors 
Hartford, Conn 
Graver Tank & Mfg. Co., Inc. 
Design, Fabrication and Erection 


Type: Double Ellipsoidal Elevated Tank 

Capacity: 250,000 galions 

Height to Overflow: 149’ 

Low Water Level: 120’ 

Diameter of Tank: 40’ 

Built to AWWA Specifications 

Aircraft warning painting and warning lights in 
accordance with CAA regulations 

Sterilized and Cathodic Protected 


Several years ago the relatively small Dover Air Force 
Base was re-activated with a long range plan for de- 
veloping it for the use of the Military Air Transport 
Service. It became obvious that the greatly enlarged 
activity together with its housing projects would re- 
quire an adequate water supply system independent 
from that of the neighboring city of Dover, Delaware 











A thorough study was undertaken by United States 
Air Force authorities with the consulting services of 
the Army Corps of Engineers and Frederick Raff Co., 
Inc. Present and future water requirements were 
determined and coordinated with the overal! con 
struction program. Plans were developed for new 
wells, larger mains and adequate pumping and 
storage capacity 


It was determined that an elevated water tank with 
a capacity of 250,000 gallons was required. After the 
basic specifications were determined, Graver Tank 
and Mtg. Co., Inc. was selected to design, fabricate 
erect and sterilize the double ellipsoidal tank 


The entire project, from planning through final in 
spection, required close teamwork between Graver 
engineers and field crews, the contracting engineers 
and the Armed Services 





Base your water storage plans on competent advice 
Discuss your problems with a consulting engineer 
and with Graver, whose recommendations are backed 
by a full century of tank fabricating and erecting 
experience. 


GRAVER TANK & MFG.CO..[NC. 


EAST CHICAGO, INDIANA 


New York « Philadelphia +» Edge Moor, Delaware 
Pittsburgh + Detroit + Chicago + Tulsa » Sand 
Springs, Oklahoma « Houston « New Orleans « Los 
Angeles « San Francisco « Fontana, California 


DESIGNED, FABRICATED AND ERECTED BY [GRAVER] 





SURGEABILITY... 


THE LATEST WORD IN WATER TREATMENT 


Surgeability is defined as stability of performance under 
rapidly changing and unpredictable conditions including 
flow. This characteristic is vitally important in clarification 
and cold process softening installations. Surgeability is de- is 
signed and built into the Graver Reactivator®. 3 





Once optimum chemical conditions are established, there 
are two important features that give the Graver Reactivator 
a high surgeability factor: 





6 


rapid solids contact arid shorter retention time. 
Low Sludge Level . . . providing maximum depth of 
clarified water between sludge-clear water. separa- 
tion zone and the efflucnt collector. 





$ 
* 7 
Controlled Sludge Recirculation . . . providing more ‘ 


Other design features are Variable Speed Impeller and 
Over-All Sludge Removal. 


WRITE FOR DESCRIPTIVE CATALOGUE WC-103A 


PHF Be Rs 

















Department NK 


| GRAVER WATER CONDITIONING CO. 
GRAVER A Division of Graver Tank & Mfg. Co., Inc. 











216 West 14th Street, New York 11, N. Y. 





Layne knows more about 
water bearing formations / 


On whose say-so? Not on ours—but on the 


experience of scores of American and for- 


eign firms and municipalities whose very 
existence and success depend on an ade- 


quate supply of water. 


Knowing where the water is — and then 
tapping the subterranean source is but a 
part of the vast knowledge ‘he Layne 
organizations have accumulated in three 


quarters of a century. 


Once the source is determined and the 
water supply developed, a dependable 
means for delivering the water must be 
provided, and that’s where the famous 
Layne pump comes in. For each Layne 
pump is specifically engineered for the 
particular job. There is no “stock” Layne 
pump. Your pump is created for your job 

making use of the knowledge of strata, 
water requirements and usage. 


ENGINEERED, DEPENDABLE PER- 
FORMANCE IS WHAT YOU GET 
WHEN LAYNE DOES THE JOB— 
COMPLETE FROM WATER LOCA- 
TION TO YEAR AFTER YEAR OF 
TROUBLE-FREE PUMPING. 


YOUR NEXT WELL AND PUMP IN- 
STALLATION MAY BE MONTHS 
OFF. GET TO KNOW THE LAYNE 
FOLKS IN YOUR AREA. SAVE TIME 
AND MONEY THROUGH THEIR IN- 
TIMATE KNOWLEDGE OF WATER. 





Send now for our general 
services bulletin No. 100. 









WATER WELLS e VERTICAL TURBINE PUMPS « WATER TREATMENT 


LAYNE & BOWLER, INC. MEMPHIS 


General Offices and Factory © Memphis 8, Tennessee 


LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 
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Veriflow Meters 
1223 
Hays Corp., Michigan City, In 
iana, has just published an 8-page 
catalog on Veriflow Meters and 
Veritrol Controls. 
lhe 


ty) 


principle, construction, op 
and features of both the 
“Veritrol” 
this 


meter and 
ire explained in 


illustrated catalog 


Valve Lubrication, 

Maintenance Chart 

1224 
Manufacturing 
Pittsburgh, Pa., has released 
new | -by 24-inch, three color 
Maintenance and 
Rock 


plug 


] 


Roc Lom 


chart containing 
Lubrication information for 

Istron lubricated 
and 
the 


display on 


rai heavy 
vith 
suitable tor 


paper 
metal edges, 
engineering and maintenance 
ills It features detailed 
views of four types of 
valves two 
gland, three 
\lso included 
lubri 
or oil, water, gas and chemi 
service, as well as complete in 


Nordstrom 
er, screwed 
Hypreseal 

of recommended 


PHOTOVOLT pH METER 
MODEL 85 


A Full-Fledged Line-Operated pH 


Meter at 


Full pH range 0-14 


3” scale, readable to 0.1 
Available with carrying case _ 


Usable with all types of electrodes, swing-arm 


titrations, electrode extension cables, ° 


polarization 


Write for 
Bull. 195 


95 Madison Avenue 


$105.- 


including set of electrodes; available also 
with combination electrode at $108.— . 


4 


PHOTOVOLT CORP. 


New York ike) N.Y 


e For further information on products or services please use reader service card. 


structions covering valve servicing. 

The illustrations are intended to 
further simplify valve adjustment 
and lubrication, insuring easy turn- 
ing and long valve life. 





Enclosed Gear and 
Variable Speed Drives 
1225 

Link-Belt Co., Chicago, Ill., has 
announced that for easy reference 
in selecting Stock Drives available 
for immediate shipment from the 
many Link-Belt warehouses 
throughout the U. S., folder 2642 
is being distributed by district of- 
fices and authorized industrial dis- 
tributors. 

Selection charts cover the com- 
plete line of stock drives of the 
following types: Gearmotors, Mo 
torgears, Worm Gear Drives, Par- 
allel Shaft Gear Drives, In-Line 
Helical Gear Drives and P. I. V. 
Variable Speed Drives. 

lhe folder also contains a handy 
coupon for complete catalog data 
on any of the six types of drives. 





Planning for New Sewers 
1226 
Clay Products Assn., Chicago, 
lll., has just published a brochure 
Planning For New Sewers that de- 


No batteries 
to replace 


Simple in 
operation 


Dependable 


in service 
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scribes the values and benefits of 
properly installed and adequate 
sanitary sewer systems. 

The 12-page brochure, has been 
hailed by the Consulting Engineers 
Council as “filling a long felt need” 
as a practical working handbook 
which outlines all the basic steps 
necessary in the planning and de- 
velopment of domestic ,and indus- 
trial waste facilities. 

Applicable to communities of all 
sizes, the points outlined in this 
hooklet cover the initial steps in 
planning adequate sewerage sys- 
tems, through methods of financing 
to engineering the project. 

Especially helpful are the consid- 
erations given the employment of 
proper sanitary engineering coun- 
sel. 

Getting public approval through 
the techniques of public relations, 
choosing the right bid, and the im- 
portance of proper construction su- 
pervision are other considerations 
given detailed attention. 

The booklet concludes with a 
listing and explanation of field-en- 
gineer services available to com- 
munity officials through various 
sewer industry service organiza- 
tions. 


Tope tn Everything 
ONVENIENT 


Ideally located in St. Louis, two short 
blocks from the Union Station and in 
the center of the Wholesale District 

. . « Preferred, always by experienced 
travelers because of its outstanding 
advantages— Every room with 
combination tub and shower . . 
circulating ice water. 


Delicious food . . . cheerful service. 
AIR-CONDITIONED ROOMS 


350 rooms trem § 50 


. and 


HOTEL 


LARIDGE 


LOCUST ST. AT EIGHTEENTH 


Sree Parking 


ST. LOUIS 





e For further information on products or services please use reader service card. 


KUHNS 


DUCTILE IRON PIPE FITTINGS* 


Vertical Non-Clog Pumps 
1227 

The Economy Pump Div., of C. 
H. Wheeler Manufacturing Co., 
Philadelphia, Pa., has just pub- 
lished a new four-page, two color 
catalog describing two types of 
Vertical Non-Clog Pumps. 

These pumps are described in the 
catalog, as “one of the most ver 
satile lines on the market today”, 
since they are designed for sewage 
disposal, underpass service and 
drainage, and for many applications 
in reduction plants and paper mills 

The inside of the catalog shows 
three different dry pit installations, 
for medium-to-deep settings. A cut 
away drawing of a typical Wheeler 
K« onomy Type FEN Pump is 
shown, illustrating mechanical fea 
tures. Type FSN_ Sentry-Type 
Pumps are also described. Metal 
lurgy, performance data and size 
information are included 





Water Control Gates 
1228 

S. Morgan Smith Company, York, 
Pa., has just released a bulletin on 
Water Control Gates. This sixteen 
page technical bulletin outlines the 
several basic types of gates and 
their applications. Discharge curves 
are shown for preliminary sizing. 
and specifications are included. 

Sectional drawings, standard di- 
mensions and field photographs 
provide information on design 
characteristics and general con- 
struction. 





Motor Controls Bulletin 
1229 

\llis-Chalmers Mig. Co., Mil 
waukee, Wis., has just released a 
bulletin on Motor Controls giving 
the latest design features in Allis- 
Chalmers front access, high voltage 
starters for 2300 to 5000 volt motors 
which provide maximum accessibil- 
ity, protection, performance and 
space economy 

The bulletin points out how the 
starter’s roll-out type air-break con 
tactor makes inspection and routine 
maintenance of the unit easy. The 
starter is available with oil-im 
mersed contactor where dust, dirt, 
moisture and corrosion are prob- 
lems. It fits in the same space as 
the air-break contactor. 

The manner in which the starter 
provides complete protection in 
eight ways for men, motors and 
machines is diagrammed in the bul- 
letin and the way in which com- 
ponents are separately tested to 
give maximum performance is also 
related. 





If your biggest maintenance problem is downtime for replacing fittings, 
you'll be interested in the money saving advantages of Kuhns Ductile 
Iron Pipe Fittings. 


Their superior corrosion resistance, high strength and ability to withstand 
shock assure extra years of service, help reduce operating costs and sim- 
plify maintenance. Their smooth bore helps eliminate clogging, keeps 
systems working at maximum efficiency. 


Wide Selection With a complete line of cast iron fittings and the 
newly developed ductile series, Kuhns offers the right fitting for practically 
every purpose. Choose from ail types of flanged fittings from 114” through 
12”; companion flanges from 1” through 12”; screwed fittings from '/,” 


through 12”. Over 3000 sizes and shapes, available coated, galvanized or 
uncoated to meet your specific requirements. Write for full details. 


Kuhns ductile fittings are listed and pressure rated by 
the Underwriters’ Laboratories, Inc. All Kuhns fittings 
are available nationally through better wholesalers. 


THE KUHNS BROTHERS CO. 


1800 McCALL STREET + DAYTON, OHIO 


1887 * 70 years of continuous progress * 1957 
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Chemical Feeder Catalog 
1230 
Manzel, a division of Houdaille In- 
Inc., Buffalo, N. Y., has 
just released a comprehensive new 
line of Chemical 


lustries, 


its 


catalog Oo! 


Feeders. 


ve, file size booklet is 
be the most complete 
metering 


tilable on 


-d in the catalog is a com- 
description of every class of 

with details on construction, 
nt and operating pres 
together with recommendations 


emne 


TENNESSEE CORPORATION 





1028 CONNECTICUT AVE., N. W. 
WASHINGTON 6, D.C. 





Write Today For 108 Page Catalog 
W. S. DARLEY & CO., Chicago 12 











e For further information on products or services please use reader service card. 


for use in handling specific chemicals, 
acids and other liquids. The catalog 
is profusely illustrated with photo- 
graphs, cut-away drawings and tech- 
nical data. Handy volumetric conver- 
sion tables and a listing of pump com- 
ponents and accessories are also given. 





Non-Clog Pumps 
1231 

Economy Pump Div., C. H. 
Wheeler Mfg. Co., Philadelphia, Pa., 
has released a new four-page, two- 
color catalog describing their com- 
plete line of Horizontal Non-Clog 
Pumps. 

\ccording to the catalog these 
type FHN Pumps are designed for 
pumping liquids containing un- 
screened sewage or pulp in paper 
mills, reduction plants, sewage dis- 
posal plants, laundries and other lo- 
cations. On the inside of the catalog 
is a cutaway drawing showing “16 
performance-proved features.” On 
the back cover is a closeup photo- 
graph of the special non-clog im- 
peller and the clean-out suction 
fitting. Metallurgy information, 
performance data and size informa- 
tion are also included. 





Preparation of Sewage 
Sludge For Fertilizer 
1232 

Royer Foundry & Machine Co., 
Kingston, Pa., has just published 
a bulletin, pointing out a combi- 
nation of factors, social as well as 
economic, that are responsible for 
the increasing popularity of sewage 
sludge as a soil conditioner. These 
factors, the bulletin explains, makes 
it possible for the Sewage Disposal 
Plant Superintendent to dispose of 
his “by-product” with an economic 
advantage to his operation and the 
community he serves. 

The new bulletin, “Royer 
| Shredders for Processing Sewage 




















‘ HYDRO-TITE' 


DEPENDABLE JOINTING COMPOUND 


Seals Bell 


and Spigot Water Mains 


Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 
MAIN SALES OFFICE 50 CHURCH ST.,.N.Y.C. 


General offices and works 


W. Medford Sta., Boston, Mass. 
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Sludge,” describes in words and 
pictures the operation performed 
by the Royer Sludge Distintegra- 
tor, and points out the reasons why 
‘“Royerated Sludge” is preferred by 
users of this type soil conditioner 
fertilizer. 





Comminutor Handbook 
1233 


Worthington Corp., Harrison, 
N. J., has just prepared a new 
Selection and Application Hand- 
book on Comminutors for sewage 
and industrial waste treatment. 

Included in the handbook is a 
description of Worthington’s com- 
minutor line covering its features. 
functions, dimensions and other in- 
formation necessary for correct 
selection and application 





Filter Cloth Catalog 
1234 

The National Filter Media Corp.., 
New Haven, Conn., has available a 
new bulletin giving complete tech- 
nical data on all types of Filter 
Cloth. 

Fabrics covered include Nylon, 
Dacron, Vincel, Orlon, Dynel, 
Teflon, Saran, Cotton, Glass, Poly- 
ethylene and special filter papers. 
Data covers chemical resistance, 
corrosion resistance, abrasion re- 
sistance and available yarn forms 
for each type of cloth 





Plastic Pipe 
1235 

A. M. Byers Co., Pittsburgh, Pa., 
has just published a catalog giving 
the general characteristics, prop- 
erties, applications and installation 
techniques of Byers PVC Pipe. 

This 30-page catalog presents an 
8-page chart that classifies the cor- 
rosion resistance ratings of Types 
I and II PVC, low carbon steel, 
three classes of stainless, cast iron, 
aluminum, copper, red brass, lead, 
monel, and inconel with 383 chemi- 
cals. Ratings are noted as excel- 
lent, good, limited and unsatisfac- 
tory. The listing of chemicals in- 
cludes organic and inorganic types 
ranging from the strongest acids 
such as all concentrations of nitric 
and sulphuric acid to the strongest 
alkalines such as caustic potash. 

The mechanical, thermal, and 
electric properties of Byers PVC 
pipe including ASTM test numbers 
are included for basic reference. 
Other tables show wall thicknesses, 
weights, burst pressure and rec- 
ommended working pressure on 
both types of PVC from \% to 6 in. 
diameter. 








Consulting Engineers 


SPECIALIZING 


IN THE FIELD OF 


WATER & SEWAGE WORKS 





ALBRIGHT & FRIEL INC. 


Consulting Engineers 

Water, Sewage, industrial Wastes and incineration 
Problems—City Planning, Highways, Bridges and 
Airperts—Dams, Flood Control, industrial Build- 
ings—tnvestigations, Reports, Appraisals and Rates 
—Laberatory for Chemieal & Bacteriological 
Analyses—Complete Service on Design and Super- 
vision of Construction. 


Three Penn Center Plaza 
Philadelphia 2, Pa. 








Bowe, Albertson & Associates 
Engineers 
Water and Sewage Works—Indus- 
trial Wastes—Refuse Disposal— 
Municipal Projects—Industrial 
Buildings—Reports—Plans—Spec- 
ifications—Supervision of Construc- 
tion and Operation—Valuations— 


Laboratory Service 
75 West Street New York 6, New York 


CAPITOL ENGINEERING 
CORPORATION 


+ 4 
onstrucrors 


SEWAGE 
SYSTEMS 
Designs and 

urveys 
Planning 
Sridges 





WATER 
WORKS 
Roads and 
Streets 
Airports 
Dams 
Executive Offices 
DILLSBURG, PENNSYLVANIA 








Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive. Chicago 6, Ill. 


BOYLE ENGINEERING 


Cc iting c gi 3 





Water—Sewers—Streets 
Structures—Surveys 
Reports—Special! Districts 


3913 Ohio, Rm. 200 
San Diego 4, Calif. 


331 Spurgeon Bidg. 
Senta Ana, Calif. 


The Chester Engineers 
Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—lIncineration—Gas Systems—Val- 
uations—Rates—Management—Lab- 

oratory—City Planning 
601 Seusmon Street 
Pittsburgh 12, Penna. 











JOHN J. BAFFA 


Cc iting 4 gi 





Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Brockway, Weber & Brockway Engineers 
INCORPORATED 
George 8S. Brockway Roy E. Weber 
George R. Brockway 
STAFF 


T. A. Clark 3B. E. Whittington 
R John Adair, Jr. 
C. A. Anderson T. R. Demery 


Civil, Structural, Sanitary, Municipal, Electrical 
West Paim Beach, Florida 


H. L. Fitzgerald 
E. Owen 


Chas. W. Cole & Son 
Engineers — Architects 


Sewerage, Water Supply, Bridges, 

Highways, Toll Roads, Industrial, 

Municipal and Commercial Buildings 

220 W. LaSalle Ave., South Bend, indiana 
Central 4-0127 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 
Water Works Design and Operation— 
City Planning—Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 
Branch Offices: 


Jackson, Miss. Harrisburg, Pa. 


Buck, Seifert and Jost 
c iting Engi s 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


19th St. 





112 East New York 





CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re 
ports Traffic Studies, Airports, Gas & 
Electric Transmission Lines. 


360 East Grand Ave. Chicago 11, Ml. 








Betz Laboratories, Inc. 

CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 

ANALYSIS DESIGN 

INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURGESS & NIPLE 


Civil and Sanitary Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 





COTTON, PIERCE, STREANDER, INC. 


Associated Engineering Consultants 
132 Nassau St., New York, N. Y. 
Colton 106—Havana, Cuba 
55 Caroline Rd., Gowanda, N. Y. 
2718 Garfield St., Hollywood, Fic. 


Water Supply Treatment, Distribution, 
Sewerage, Sewage Treatment, Refuse Disposal, 
Trade Wastes, Power Plants, 
Reports, Plans, Supervision. 








BLACK & VEATCH 


Consulting Engineers 
Water—Sewage—Electricity 
Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuations and Rates 
1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


BURNS & McDONNELL 


Engineers—Architects—Consultants 


KANSAS CITY, MO. 
P.O. Box 7088 
Phone: DEimar 3-4375 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 

Railroads Highways 

Grade Separations—Bridces—Subways 
Local Transportation 


Investigations—Reports—Appraisals 
Plans and Supervision of Construction 
150 North Wocker Drive Chicago 
79 McAllister Street San Francisco 2, Calif. 











BOGERT AND CHILDS 


CONSULTING ENGINEERS 
Clinton L. Bogart Fred S. Childs 
iven L. Donald M. Ditmers 
Robert A. Lincoln Charlies A. Manganaro 

William Martin 


Water & Sewage Works « Refuse Disposo! 
Drainage « Flood Control « Highways and 
Bridges «+ Airfields 


145 East 32nd Street, New York 16, N. Y 





| 





Camp, Dresser & McKee 


Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 
Water Works and Water Treatment; Sewer- 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re- 





ports; Des znd Supervision; Research 
and Development; Flood Control. 





FAY, SPOFFORD & THORNDIKE, Inc. 


Engineers 
Water Supply and Distribution—Drainage 
Sewerage and Sewage Treatment 
Airports—Bridges—Turnpikes 
Port and Terminal Works—Iindustrial Bidgs. 
Investigations, Reports, Designs, Valuations 
Supervision of Construction 


11 Beacon Street, Boston 8, Mass. 
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Finkbeiner, Pettis & Strout 
Carleton S. Finkbeiner, C. E. Pettis. Harold K. Strout 
Consulting Engineers 
esigns Supervision 
Sewerage 


timent 


Toledo 4, Ohio 


Hayden, Harding & 
Buchanan, Inc. 


Consulting Engineers 
John L. Hayden 

; Oscar J. Compto 
Waterworks, Sewerage, Civil 
Mechanical, Electrical, Structural 
1340 Solders Field Road, Boston 35, Mass. 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 

Montgomery Building 

SPARTANBURG, 5S. C. 
Water Supply—Power Plants 


Sewage Disposal—Valuations & Appraisals 
Industrial Waste—Industrial Plant Design 








Freese & Nichols 
FORT WORTH, TEXAS 


Freese, Nichols & Turner 
HOUSTON, TEXAS 


industrial and Municipal Engineering—Water Sup- 
ply and Purification—Sewerage and industrial 
Waste Treatment—Highways and Structures—DOams 
—Drainage W orks—Airports—|nvestigations—Valu- 
ation—Design and Supervision 


HAZEN AND SAWYER 


Engineers 
iter and Sewage Works 
tustrial Waste Disposal 
Drainage and Flood Control 
Reports, Design, Supervision 
f Construction and Operation 
Appraisals and Rates 
122 East 42nd St. 3333 Book Tower 
New York 17, N. Y. Detroit 26, Mich. 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 
Consulting Engineers 


10 Gibbs Street Rochester 4, N. Y. 














AND CARPENTER, INC. 


Engineers 
HARRISBURG, PA. 
a. Daytona Beach, Fic. 

Philadelphia, Pa. 
Ss oewag inaustridi 


Pittsburgh, P 
Water Work 


wage 


Bridges 


Aporaisals. oe nar ns & Rex 


GANNETT FLEMING CORDDRY | 


HENNINGSON, DURHAM 
& RICHARDSON 


Consulting Engineers since 1917 for more 
than 700 cities and towns. 
Water Works, Light and Power, Sewers, 
Sewage Treatment, Reports, Flood Con- 
trol, Appraisals, Drainage, Paving. 


2962 Harney St., Omaha 2, Nebraska 


Metcalf & Eddy 
Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airports Valuations 


Laboratory 


Statler Building. Boston 16 














GILBERT ASSOCIATES, INC. 
Gagincere phe ond 


story 


ma 
ana 


Washington 
Philadelphia 


New York Reading, Pa. 
Houston 


, . 
The Jennings-Lawrence Co. 

Civil & Municipal Engineers 

Consultants 
Supply, Treatment & Distribution 
Sewers & Sewage Treatment 

Construction 
Columbus 12, Ohio 


Reports—Design 


1392 King Ave. 


Nussbaumer, Clarke & Velzy, Inc. 
Newell L. Nussbaumer—irving Clarke— 
Charles R. Velzy 
Water Supply and Treatment 
Sewerage wage Disposal 
Garbage Incineration 
Municipal Planning 
500 Fifth Avenue, New York 36, N. Y. 
327 Franklin St. Buffalo, N. Y. 








GLACE AND GLACE 


Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design, Construction and 
Supervision of Operation 
2771 Paxton Street Harrisburg, Pa. 





Jones, Henry & Williams 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bldg. Toledo 4, Ohio 


PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
GS. Gale Dixon, Associate 
Civil and Sanitary Engineers 


Water, Sewage, Drainage and 
Industrial Waste Problems. 


Structures— Power—Transportation 


51 Broadway New York 6, WN. Y. 








GREELEY AND HANSEN 


Engineers 
Samuel A I 
Paul E 
Thomas M 
Water Supply 
Sewerage 
ontroi 


220 S. State Street, Chicago 4 


Ww rt 
»wage Tr: 
nage 


Se 
Dra 


Engineering Office of 
CLYDE C. KENNEDY 


SANITARY ENGINEERING 


SAN FRANCISCO 


MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 
Water Supply—Water Treatment 
Sewage and Waste Treatment 
Drainage—Sewerage—Refuse Disposal 
25 West 43rd St. New York 36, N. Y. 








HASKINS, RIDDLE & SHARP 
Consulting Engineers 


Water—-Sewage & Industrial Wastes 
,Hydraulics 


Reports, Design Supervision of Construction 
Appraisals, Valuations, Rate Studies 


1009 Baltimore Ave. Kensas City 5, Mo. 


Morris Knowles, Inc. 
Engineers 

Supply and Purification, Sewerage 

Sewage Disposal Valuations, Labora- 


tory, City Planning 


1312 Park Building, Pittsburgh. Pa. 


THE PITOMETER ASSOCIATES, ING. 


Engineers 


Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurements & Special Hydrau- 


lic Investigations 
New York, 50 Church Street 








HAVENS AND EMERSON 


W. L. HAVENS A. A. BURGER 
J. W. AVERY H. H. MOSELEY 
F. S. PALOCSAY E. S$. ORDWAY 
F. C. TOLLES, CONSULTANT 
CONSULTING ENGINEERS 

WATER, SEWERAGE, GARBAGE, INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 


LEADER BLDG. WOOLWORTH BLDG. 


LANNING 
Sanitary Engineering Co., Inc. 
Consulting Engineers 


Professional Building 
1100 South Broad Street 
Trenton New Jersey 


LEE T. PURCELL 

ct. iting £. gi s 
Water Supply & Purification; Sewerage & 
Sewage Disposal; Industrial Wastes; Inves- 
tigations & Reports; ex- Supervision of 
Construction & Operation 
Analytical Laboratories 


36 De Grasse Street Paterson 1, N. J. 




















CLEVELAND 14, O. NEW YORK 7, N. ¥. 
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Thomas M. Riddick 
Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac- 
teriological Analyses. 


369 East 149th Street 
New York 55, N. Y. 





Benjamin L. Smith & Associates 
Engineers 
Investigations—Reports 
Designs—Supervision—Valuations 
Municipal Engineering and Public Utilities 
11 North Pearl Street 
Albany 7, New York 


Weston & Sampson 


ater Supply, Water Purification, Sewer- 


age, Sewage and Industrial Waste Treat- 
ment, Corrosion Control, Laboratory Serv- 
, 


% 


ice Supervision, Valuations 


14 Beacon St. Boston, Mass. 











ROBERT AND COMPANY 
ASSOCIATES 


Engineering Division 


ATLANTA 











STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


208 S. LaSalle St. 
Chicago 4, Ill. 


Hershey Building 
Muscatine, lowa 


Whitman & Howard 
Engineers (Est. 1869) 
pply, Water Purification, Sewer 
Disposal, Water Front Im- 
all Municipal and In- 
lopment Problems, Investi- 
ts, Designs, Supervision, 
Valuations 


89 Broad St., Boston, Mass. 














J. E. SIRRINE Company 


Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 

Analyses 


Greenville South Carolina 




















Alden E. Stilson & Associates 
Limited 
Consulting Engineers 
Water Supply—Sewage—Waste Disposal 
Bridges—Highways—Industrial Buildings 
Studies—Surveys—Reports 








WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers—Consultants 
v Sanitary—Structural 
Mechanical—Electrical 
Plan Supervision, Appraisals 
1304 St. Paul Street 
Baltimore 2, Maryland 











2060 E. Sth Street, Cleveland 15, Ohio 











Water and Sewer 
Engineers 


(Civil Service Classification— 
Civil Engineer |—Hydraulic.) 


SALARY RANGE— 
$509. to $629. PER MO. 


Job Requirements: Design of water 
supply, distribution, treatment and 
pumping facilities, sanitary sewers, 
sewage pumping and sewage treat- 
ment. 


Education and Experience Réquire- 
ments: B. S. in Civil or Sanitary Engi- 
neering and five (5) years’ experi- 
ence in above special fields—or— 
the equivalent combination of re- 
lated education and experience in 
lieu of a degree. 


Additional data will be sent to all 
applicants. Send complete sum- 
mary of your education and experi- 
ence to: Mr. C. F. Wertz, Director, 
Dept. of Water and Sewers, P. O. 
Box 316, Miami 33, Florida. 





SEWERAGE SYSTEM 
SUPERINTENDENT 


To superintend the operation of two 
Krause Process activated sludge 
plants with a combined capacity of 
20,000,000 gallons per day. 


Desired qualifications: At least high 
school graduate, 8 to 10 years re- 
sponsible experience in construction, 
operation and maintenance of com- 
plex sewage treatment plants includ- 
ing 3 to 5 years supervisory experi- 
ence. Salary commensurate with 
qualifications, paid vacation, sick 
leave benefits. Contact Personnel 
Department, City Hall, Springfield, 
Missouri. 














Opportunity 


Awaits sanitary engineer (or civil or 
chemical engineer) interested in tech 
nical writing and editing. Position 
available as Associate Editor tor two 
magazines in fields of water and sew- 
age works and industrial wastes. Ad 
vancement to Managing Editor will 
be rapid. Salary commensurate with 
experience and acceptance of respon 
sibility. Editorship of both magazines 
available in near future. Under 35 
years of age preferred 

Write, giving education, experience 
and salary desired 


Box E-123 
Water & Sewage Works 
155 E. 44th St. 
New York 17, N. Y. 


POSITION VACANT— 
UTILITIES ENGINEER 


The position assists the Superintendent 
of Water and Sewers in the administra- 
tion of the water and sewage system. 


Considerable experience in a progres- 
sively responsible technical and adminis- 
trative capacity including engineering 
ind operations experience in a water 
utility and sewage system. Graduation 
from a four-year college or university 
with specialization in Civil, Mechanical 
wr Sanitary Engimeering. Eligible to be 
registered in the State of Arizona. An 
applicant for Arizona registration shall 

ige 25 or over and have 8 years engl- 

ng experience for which up to 5 
years of training or teaching in engineer- 
ng may be equated 

$725-$795 per month 

Age Limits—25 to 55 

\ipply by November 1 1957 to 

Leroy J. Brenneman 

Personnel Director 


City Hall Phoenix, Arizona 








DISTRIBUTORS WANTED 


Manufacturer of established line of chem- 
cal feed pumps and hypochlorinators 
wants distributors and dealers in selected 
h 


ireas. Hi liscounts 


PRECISION CHEMICAL PUMP CORP. 
1396 MAIN STREET 
WALTHAM 54, MASSACHUSETTS 














WANTED 


Engineer experienced in design of Water 
Filtration Plants. State experience, educa- 
tion, salary requirements and when can 
report. 
Box 610, Water G Sewage Works 
185 N. Wabash Ave., Chicago 1, Illinois 
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[78 NEW /... from lOIornr-CourverR 





A radically new and different approach to the treatment 


Hh. of domestic sewage and industrial wastes, the Dorr- 

( SPIROVORTEX Oliver SpiroVortex System contains many definite and 
proven advantages. It is especially suited where 90% 

B.O.D. removals are required. The headaches caused by 

STEM bulking of sludge are eliminated as this new System produces 


an excellent settling sludge, regardless of whether the plant 
is overloaded or is Operating under normal conditions. The 


Incorporatin . " 
P & high recirculation ratio over the Superate Filter means 
The Superate greater ability to handle changes in raw sewage characteris- 


: tics under shock load conditions 
Filter For a more complete picture of how the new Dorr-Oliver 
j SpiroVortex System operates, write for a copy of Bulletin 
No. 7314 just off the press. Dorr-Oliver Incorporated, 
Stamford, Connecticut 


SpiroVortex System and Superate Filter 
ore trademarks of Dorr-Oliver Incorporated 


oRR-ConiveR 


tht @ Ff & ae Aa TT ee. 


* ENGINEERING + EQUIPMENT 





Users of INFILCO’s 
NEW recarbonator report: 


“More efficient water stabilization 
in % the space 
with less operating attention!” 


INFILCO’s modern water stabilization system is 
based on improved methods of CO, generation 

and distribution. This system has been found 
highly satisfactory by engineers responsible for the 
design of industrial and municipal water plants. 


Inquiries and samples are invited on all problems 
in the treatment of water, sewage and wastes for 
municipalities, institutions and industry. For 
our new catalog — write for Bulletin 80. 


r 


es 


— 


Let us show you how an INFILCO recarbonator system 
will give you all these advantages: 


. SPACE SAVING: No furnace or scrubber ! 
. NO COSTLY COOLING APPARATUS . . . NO HAZARD FROM HIGH TEMPERATURE PIPING: 
No separate heat exchanger, al! high temperature piping submerged ! 
. SCALE EASILY REMOVED: Scale occurs only on outside of immersed downcomer and piping ! 


. CONSTANT SUPPLY OF CLEAN CO,: All of the fuel (gas or oil) is effectively burned without 
production of smoke or solid combustion products 

. ECONOMY OF OPERATION: Only required fuel is burned; no excess combustion 
gases to be discharged, no furnace or boiler to be maintained. 

. CORROSION MINIMIZED : Combustion gas temperature never drops below 

condensation point to produce corrosive liquid. Stainless stee! in combustion chamber 
and wrought iron distribution system minimize corrosion from burned gases. 


. ADDITIONAL SAFETY DEVICES: Recarbonator, compressor, motor, gas valve or oil 
pump are automatically shut off by any flame failure or flashback. Locked controls 
necessitate manual restarting (automatic starting devices available) 

. CENTRAL CONTROL: Starting controls, indicator lights, operating valves and flow 
manometers are easily read and checked. Variable fuel and air flow to satisfy 
demand for CO). 


For complete details, write today for Bulletin 1310 


THE ONLY COMPANY impartially offering equipment 
for ALL types of water and waste processing 
coagulation, precipitation, sedimentation, flotation, 

- cer _meererpeernratees 


filtration, ion exchange and biological treatment. 
General Offices + Tucson, Arizona + P.O. Box 6033 


57416 Field offices throughout the United States 
and in foreign countries 





